— El!)\lgmél{ulnununm|5 _ -
Vol & sty




Dr. Russell P.

UN’ ) STATES ENVIRONMENTAL PROTECT!  AGENCY

Schneider

Senior Director, Regulatory Affairs and Policy
Monsanto Company
1300 I Street, NW, Suite 450 East
Washington, DC 20005

Re:

EPA Registration No. 524-575
Amendment to Allow for 5% Structured Refuge in the Corn Belt (Non-Cotton Growing
Regions) for Comm Borers

Submission dated 06/11/2008

Dear Dr. Schneider:

Monsanto Company, MON 89034

DEC 1 5 2008

The amendment referred to above, submitted in connection with registration under Section
3(c)(7)(A) of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), as amended, is
acceptable provided that you comply with the following terms and conditions.

1) The subject registration will automatically expire on midnight September 30, 2010.

2) The subject registration will be limited to MON 89034 in field or sweet corn. Further, MON
89034 sweet corn may only be sold directly to processors or through commercial dealers to
large growers. MON 89034 sweet corn must not be sold to small roadside or home growers.

3)

Submit/cite all data required for registration of your product under FIFRA § 3(c)(5) when the

Agency requires registrants of similar products to submit such data.

4)

This plant-incorporated protectant may be combined through conventional breeding with

other registered plant-incorporated protectants that are similarly approved for use in
combination, through conventional breeding, with other registered plant-incorporated
protectants to produce inbred corn lines and hybrid corn varieties with combined pesticidal

fraits.
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5) Submit the following data in the time frames listed:

OPPTS Guideline/ | Required Data Due Date
Study Type
Residue Analytical | For event MON 89034 corn, an independent lab validation of | 4/1/2009
Method — Plants the analytical method for the detection of Cry2Ab2 and/or
(OPPTS 860.1340) ; CrylA.105. You must also agree to provide to the EPA

laberatory (Ft. Meade, MD) methodology and/or reagents

necessary for validation of such analytical method within 6

months from the date that the Agency requests them.
Aquatic A 7-14 day Daphnia study as per the 885 Series OPPTS 4/1/2009
Invertebrate Acute | Guidelines needs to be performed. Alternatively, a dietary
Toxicity Testing, study of the effects on an aquatic invertebrate, representing
Freshwater the functional group of a leaf shredder in headwater streams,
Daphnids (OPPTS | can be performed and submitted in lieu of the Daphnia study.
885.4240)
Insect Resistance Monsanto must provide additional information on cross- 4/1/2009
Management — resistance of Cryl A.105 and CrylAc (preferably including
Resistance binding site models and use of resistant colonies) for the
Monitoring target pests and determine how such cross-resistance may

impact the durability of MON 89034, including any impacts

in the southern cotton-growing areas. The CrylA.105

protein is a chimeric protein consisting of Domains I and If

and the C-terminus of Cryl Ac. 1t is important to address not

only the likelihood of cross-resistance potential of

CrylA.105 and Cryl Ab and, similarly, Cryl A.105 and

Cry2Ab2 (which was done by Monsanto) but also that of

CrylA.105 and CrylAc.
Insect Resistance Baseline susceptibility studies and/or a discriminating 4/1/2009
Management — concentration assay are required for the CrylA.105 protein
Resistance against European corn borer (ECB), Southwestern corn borer
Monitoring (SWCB), and corn earworm (CEW) and for the Cry2Ab2

protein against SWCB and CEW.
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Monitoring will be conducted on FAW populations collected from sweet

OPPTS Guideline/ | Required Data Due Date
Study Type

Insect Resistance ‘To support sweet corn uses, baseline susceptibility studies 4/1/2010
Management — must be conducted on fall asmyworm (FAW) populations

Resistance collected from sweet corn growing areas. Monitoring studies

comn distribution areas in states in which Monsanto MON
89034 and/or MON 89034 x MON 88017 sweet corn
plantings exceed 5,000 acres. The collected populations of
FAW will be monitored for changes in susceptibility to the
Cryl A.105 and Cry2Ab2 proteins.

6) The Insect Resistance Management (IRM) terms and conditions for this product are as

follows.

The required IRM program for MON 89034 must have the following elements:

Requirements relating to creation of a non-B¢ corn and/or non-lepidopteran resistant
Bt corn refuge in conjunction with the planting of any acreage of MON 89034 field corn;

Requirements for Monsanto to prepare and require MON 89034 users to sign
“grower agreements,” which impose binding contractual obligations on the grower to
comply with the refuge requirements;

Requirements regarding programs to educate growers about IRM requirements;

Requirements regarding programs to evaluate and promote growers’ compliance with
IRM requirements;

Requirements regarding programs to evaluate whether there are statistically
significant and biologically relevant changes in target insect susceptibility to Cryl A.105
and Cry2Ab2 proteins in the target insects;

Requirements regarding a “remedial action plan,” which contains measures Monsanto
would take in the event that any field relevant insect resistance was detected as well as to
report on activity under the plan to EPA;

Submit annual reports on units sold by state (units sold by county level will be made
available to the Agency upon request), IRM grower agreement results, and the
compliance assurance program including the education program on or before January
31* each year, beginning in 2010.
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a) Refuge Requirements for MON 89034 Field Corn

These refuge requirements de not apply to seed increase/propagation of inbred and hybrid seed
corn up to a total of 20,000 acres per county and up to a combined United States (U.S.) total of
250,000 acres per plant-incorporated protectant (PIP) active ingredient per registrant per year.
Furthermore, these refuge requirements de not apply to commercial hybrid sweet comn.

1) Corn-Belt Refuge Requirements

For MON 89034 field corn grown outside cotton-growing areas (e.g., the Corn Belt), grower
agreements (alse known as stewardship agreements) will specify that growers must adhere to the
refuge requirements as described in the grower guide/product use guide and/or in supplements to-
the grower guide/product use guide.

Specifically, growers must plant a structured refuge of at least 5% non-8¢ corn and/or
non-lepidopteran resistant Bf corn that may be treated with insecticides, as detailed
below, to control lepidopteran stalk-boring and other pests.

Refuge planting options include: separate fields, blocks within fields (e.g., along the
edges or headlands), perimeter strips, and strips across the field.

External refuges must be planted within ¥ mile.

When planting the refuge as strips across the field or as perimeter strips, refuges must be
at least 4 consecutive rows wide.

Insecticide treatments for control of ECB, CEW, SWCB, and other lepidopteran target
pests listed on the label, grower guides, or other educational material may be applied
only if economic threshelds are reached for one or more of these target pests. Economic
thresholds will be determined using methods recommended by local or regional
professionals (e.g., Extension Service agents or crop consultants). Instructions to
growers will specify that microbial Bt insecticides must not be applied to non-Bt corn
and/or non-lepidopteran resistant Bf corn refuges.
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2} Corton-Growing Areq Refuge Requirements

For MON 89034 field cormn grown in cotton-growing areas, grower agreements (also known as
stewardship agreements) will specify that growers must adhere to the refuge requirements as
described in the grower guide/product use guide and/or in supplements to the grower guide/
product use guide.

Specifically, growers in these areas must plant a structured refuge of at least 20% non-B¢
corn and/or non-lepidopteran resistant B¢ com that may be treated with insecticides, as
detailed below, to control lepidopteran stalk-boring and other pests.

Refuge planting options include: separate fields, blocks within fields {(e.g., along the
edges or headlands), perimeter strips, and strips across the field.

External refuges must be planted within % mile.

When planting the refuge as strips across the field or as perimeter strips, refuges must be
at least 4 consecutive rows wide,

Insecticide treatments for control of ECB, CEW, SWCRB, and other lepidopteran target
pests listed on the label, grower guides, or other educational material may be applied
only if economic thresholds are reached for one or more of these target pests. Economic
thresholds will be determined using methods recommended by local or regional
professionals (e.g., Extension Service agents or crop consultants). Instructions to
growers will specify that microbial B¢ insecticides must not be applied to non-B¢ corn
and/or non-lepidopteran resistant B¢ corn refuges.

Cotton-growing areas include the following states: Alabama, Arkansas, Georgia,
Florida, Louisiana, North Carolina, Mississippi, South Carolina, Qklahoma (only the
counties of Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa,
Tillman, Washita}, Tennessee (only the counties of Carroll, Chester, Crockett, Dyer,
Fayette, Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln,
Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson,
Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and
Sherman), Virginia (only the counties of Dinwiddie, Franklin City, Greensville, Isle of
Wight, Northampton, Southampton, Suffolk City, Surrey, Sussex), and Missouri (only
the counties of Dunkin, New Madrid, Pemiscot, Scott, and Stoddard).
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b) Post-Harvest Requirements for MON 89034 Sweet Corn

Sweet corn is harvested long before field corn. Therefore, if the sweet corn stalks remaining in
the field and any insects remaining in the stalks are destroyed shortly after harvest, a refuge is
not needed as a part of the IRM program for sweet corn. Growers must adhere to the following
types of crop destruction requirements as described in the grower guide/product use guide and/or
in supplements to the grower guide/product use guide.

» Crop destruction must occur no later than 30 days following harvest, but preferably
within 14 days.

» The allowed crop destruction methods are: rotary mowing, discing, or plow-down. Crop
destruction methods should destroy any surviving resistant insects.

¢} Grower Agreements for MON 89034

1) Persons purchasing MON 89034 must sign a grower agreement. The term “grower

2)

3)

4)

3)

6)

agreement” refers to any grower purchase contract, license agreement, or similar legal
document. :

The grower agreement and/or specific stewardship documents referenced in the grower
agreement must clearly set forth the terms of the current IRM program. By signing the

grower agreement, a grower must be contractually bound to comply with the requirements of
the IRM program.

Monsanto must integrate this registration into the cwrrent system used for their other Bt corn
PIPS, which is reasonably likely to assure that persons purchasing MON 89034 will affirm
annually that they are contractually bound to comply with the requirements of the IRM
program.

Monsanto must continue to use their current grower agreement. If Monsanto wishes to
change any part of the grower agreement or any specific stewardship documents referenced in
the grower agreement that would affect either the content of the IRM program or the legal
enforceability of the provisions of the agreement relating to the IRM program, thirty days
prior to implementing a proposed change, Monsanto must submit to EPA the text of such
changes to ensure that it is consistent with the terms and conditions of the amendment.

Monsanto must integrate this registration into a current system, which is reasonably likely to
assure that persons purchasing MON 89034 sign grower agreement(s).

Monsanto shall maintain records of all MON 89034 grower agreements for a period of three
years from December 31st of the year in which the agreement was signed.
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7)

8)

Beginning on January 31, 2010 and annually thereafier, Monsanto shall provide EPA with a
report showing the number of units of MON 89034 corn seeds sold or shipped and not
returned, and the number of such units that were sold to persons who have signed grower
agreements. The report shall cover the time frame of the twelve-month period covering the
prior August through July, Note: The first report shall contain the specified information
from the time frame starting with the date of registration and ending July 31, 2009.

Monsanto must allow a review of the grower agreements and grower agreement records by
EPA or by a State pesticide regulatory agency if the State agency can demonstrate that
confidential business information, including names, personal information, and grower license
number, will be protected.

d) IRM Education and Compliance Monitoring Programs for MON 89034

D

2)

3)

Monsanto must design and implement a comprehensive, ongoing IRM education program
designed to convey to MON 89034 users the importance of complying with the IRM
program. The program shall include information encouraging MON 89034 users to pursue
optional elements of the IRM program relating to refuge configuration and proximity to
MON 89034 fields. The education program shall involve the use of multiple media, e.g.
face-to-face meetings, mailing written materials, EPA-reviewed language on IRM
requirements on the bag or bag tag, and electronic communications such as by Internet, radio,
or television commercials. Copies of the materials will be provided to EPA for its records.
The program shall involve at least one written communication annually to each MON 89034
user separate from the grower technical guide. The communication shall inform the user of
the current IRM requirements. Monsanto shall coordinate its education programs with
educational efforts of other registrants and other organizations, such as the National Com
Growers Association and state extension programs.

Annually, Monsanto shall revise, and expand as necessary, its education program to take
into account the information collected through the compliance survey required under
paragraphs 6a or 6b and from other sources. The changes shall address aspects of grower
compliance that are not sufficiently high.

On January 31, 2010, Monsanto must provide a report to EPA summarizing the activities
carried out under the education program for the prior year. Annually thereafter, Monsanto
must provide EPA any substantive changes to its grower education activities as part of the
overall IRM compliance assurance program report. Monsanto must either submit a separate
report or confribute to the report from the industry working group, Agricultural
Biotechnology Stewardship Technical Committee (ABSTC).
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4)

5)

Monsanto must design and implement an ongoing IRM compliance assurance program
designed to evaluate the extent to which growers purchasing MON 89034 are complying
with the IRM program and that takes such actions as are reasonably needed to assure that
growers who have not complied with the program either do so in the fisture or lose their
access to MON 89034, Monsanto shall coordinate with other Bf corn registrants in designing
and implementing its compliance assurance program and integrate this registration into the
current compliance assurance program used for their other Bs corn PIPS, Other required
features of the program are described in paragraphs 5 - 15 below.

Monsanto must establish and publicize a “phased compliance approach,” i.e., a guidance
document that indicates how they will address instances of non-cornpliance with the terms of
the IRM program and general criteria for choosing among options for responding to any non-
compliant growers. While recognizing that for reasons of difference in business practices
there are needs for flexibility between different companies, Monsanto must use a consistent
set of standards for responding to non-compliance. The options shall include withdrawal of
the right to purchase Monsanto corn PIP products for an individual grower or for all growers
in a specific region. An individual grower found to be significantly out of compliance two
years in a row would be denied sales of Monsanto corn PIP products the next year.

Similarly, seed dealers who are not fulfilling their obligations to inform/educate growers of
their IRM obligations will lose their opportunity to sell Monsanto corn PIP products.

6a) MON 89034 Field Corn: The IRM compliance assurance program shall include an annual

survey, conducted by an independent third party, of a statistically representative sample of
growers of MON 89034 field corn who plant the vast majority of all corn in the United States
and in areas in which the selection intensity is greatest. The survey shall consider only those
growers who plant 200 or more acres of com in the Corn-Belt and who plant 100 or more
acres of corn in corn-cotton areas. The survey shall measure the degree of compliance with
the IRM program by growers in different regions of the country and consider the potential
impact of non-response. The sample size and geographical resolution may be adjusted
annually, based upon input from independent marketing research firms and academic
scientists, to allow analysis of compliance behavior within regions or between regions. The
sample size must provide a reasonable sensitivity for comparing results across the United
States.

6b) MON 89034 Sweet Corn: The IRM compliance assurance program shall include an annual

survey of all MON 89034 sweet corn customers who purchase 5 or more bags of MON
89034 sweet corn. The survey shall measure the degree of compliance with the IRM
program, identify the response rate (e.g., the percent of MON 89034 sweet com acres
covered by the responses), and consider the potential impact of non-response. An
independent third party will participate in the design and implementation of the survey. Data
and information derived from the annual survey will be audited by an independent third

party.
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7)

)

9a)

9b)

10)

11)

12)

13)

The survey shall be designed to provide an understanding of any difficuities growers
encounter in implementing IRM requirements, An analysis of the survey results must
include the reasons, extent, and potential biological significance of any implementation
deviations.

The survey shall be designed to obtain grower feedback on the usefulness of specific
educational tools and initiatives.

MON 89034 Field Com;: Monsanto shall provide a final written summary of the results of
the prior year’s survey (together with a description of the regions, the methodology used,
and the supporting data) to EPA by January 31% of each year, beginning in 2010.
Monsanto shall confer with other registrants and EPA on the design and content of the
survey prior to its implementation.

MON 89034 Sweet Corn: Monsanto shall provide a written summary of the results of the
prior year’s survey (together with a description of the methodology used and the supporting
data) to EPA by January 31* of each year, beginning in 2010. Monsanto shall confer with
EPA on changes to the design and content of the survey prior to its implementation.

Annually, Monsanto shall revise, and expand as necessary, its compliance assurance
program to take into account the information collected through the compliance survey
required under paragraphs 6a through 8 and from other sources. The changes shall
address aspects of grower compliance that are not sufficiently high. Monsanto must
confer with the Agency prior to adopting any changes.

Monsanto shall conduct an annual on-farm assessment program. Monsanto shall train its
representatives who make on-farm visits with growers of MON 89034 to perform
assessments of compliance with IRM requirements. There is no minimum corn acreage size
for this program. Therefore, growers will be selected for this program from across all farm
sizes. In the event that any of these visits result in the identification of a grower who is not
in compliance with the IRM program, Monsanto shall take appropriate action, consistent
with its “phased compliance approach,” to promote compliance,

Monsanto shall carry out a program for investigating legitimate “tips and complaints”

that its growers are not in compliance with the IRM program. Whenever an investigation
results in the identification of a grower who is not in compliance with the IRM program,
Monsanto shall take appropriate action, consistent with its “phased compliance approach.”

If a grower, who purchases MON 89034 for planting, was specifically identified as not being
in compliance during the previous year, Monsanto shall visit with the grower and evaluate
whether the grower is in compliance with the IRM program for the current year.
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14) Beginning January 31, 2010 and annually thereafter, Monsanto shall provide a report to EPA
summarizing the activities carried out under their compliance assurance program for the
prior year and the plans for the compliance assurance program during the current year. The
report will include information regarding grower interactions (including, but not limited to,
on-farm visits, verified tips and complaints, grower meetings and letters), the extent of non-
compliance, corrective measures to address the non-compliance, and any follow-up actions
taken. Monsanto may elect to coordinate information with other registrants and report
collectively the results of compliance assurance programs.

15) Monsanto and the seed corn dealers for Monsanto must allow a review of the compliance
records by EPA or by a State pesticide regulatory agency if the State agency can demonstrate
that confidential business information, including the names, personal information, and
grower license number of the growers will be protected.

e) Insect Resistance Monitoring and Remedial Action Plan for MON 89034

The Agency is imposing the following conditions for the Cry1A.105 and Cry2Ab2 toxins
expressed in MON 89034 :

Monsanto will monitor for resistance to Cryl A.105 and Cry2Ab2 expressed in MON 89034,
The monitoring program shall consist of two approaches: (1) focused population sampling and
laboratory testing and (2) investigation of reports of less-than expected control of labeled insects.
Should field relevant resistance be confirmed, an appropriate resistance management action plan
will be implemented.

(1) Focused Population Sampling

Monsanto will develop and ensure the implementation of a plan for resistance monitoring for
Spodoptera frugiperda (fall armyworm or FAW) in counties in which MON 89034 and/or MON
89034 x MON 88017 sweet corn acreage exceeds 5,000 acres and the pest is capable of
overwintering in that county. Monsanto should consult with academic and United States
Department of Agriculture (USDA) experts in developing the monitoring plan and will provide
EPA with a capy of its proposed resistance monitoring plan for EPA’s approval prior to
implementation. This proposed FAW monitoring plan must be submitted to EPA by January
31* of the year following that in which MON 89034 and/or MON 89034 x MON 88017 sweet
comn acreage exceeds the trigger specified in this requirement (i.e., greater than 5,000 acres in
any county in which FAW overwinters). The proposed plan must be implemented the season
following the acreage trigger being met. The proposed plan will remain in place until an EPA
approved plan can be implemented.
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Monsanto shall annually sample and bioassay populations of the key target pests: Ostrinia
nubilalis (European corn borer; ECB), Diatraea grandiosella (Southwestern corn borer; SWCB),
and Helicoverpa zea (com earworm; CEW). Sampling for the target pests will be focused in
areas identified as those with the highest risk of resistance development (e.g., where
lepidopteran-active Bt hybrids are planted on a high proportion of the corn acres, and where the
insect species are regarded as key pests of corn). Bioassay methods must be appropriate for the
goal of detecting field-relevant shifts in population response to MON 89034 and/or changes in
resistance-allele frequency in response to the use of MON 89034 and, as far as possible, should
be consistent across sampling years to enable comparisons with historical data. Each protein in
MON 89034 must be tested separately, rather than a mixture of the two proteins, because
resistance to one protein could be masked by the activity of the other.

The number of populations to be collected shall reflect the regional importance of the insect
species as a pest, and specific collection regions will be identified for each pest. For ECB, a
minimium of 12 populations across the sampling region will be targeted for collection at each
annual sampling. For SWCB, the target will be a minimum of six populations. For CEW, the
target will be a minimum of 10 populations. Pest populations should be collected from multiple
corn-growing states reflective of different geographies and agronomic conditions. To obtain
sufficient sensitivity to detect resistance alleles before they become common enough to cause
measurable field damage, each population collection shall attempt to target 400 insect genomes
(egg masses, larvae, mated females, and/or mixed-sex adults), but a successful population
collection will contain a minimum of 100 genomes. 1t is recognized that it may not be possible
to collect the target number of insect populations or genomes due to factors such as natural
fluctuations in pest density, environmental conditions, and area-wide pest suppression.

The sampling program and geographic range of collections may be modified as appropriate based
on changes in pest importance and for the adoption levels of MON 89034. The Agency shall be
consulted prior to the implementation of such modifications.

The registrant will report to the Agency by August 31% of each year, beginning in 2010, the
results of the population sampling and bioassay monitoring program.

Any incidence of unusually low sensitivity to the Cryl A.105 and Cry2Ab2 proteins in bioassays
shall be investigated as soon as possible to understand any field relevance of such a finding.
Such investigations shall proceed in a stepwise manner until the field relevance can be either
confirmed or refuted, and results of these shall be reported to the Agency annually before August
31%, beginning in 2010. The investigative steps will include:

1. Re-test progeny of the collected population to determine whether the unusual bioassay
response is reproducible and heritable. Ifit is not reproducible and heritable, no further
action is required.
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2. If the unusual response is reproducible and heritable, progeny of insects that survive the
diagnostic concentration will be tested using methods that are representative of exposure to
MON 89034 under field conditions. If progeny do not survive to adulthood, any suspected
resistance is not field relevant and no further action is required.

3. Hinsects survive steps 1 and 2, resistance is confirmed, and further steps will be taken to
taken to evaluate the resistance. These steps may include:

» determining the nature of the resistance (i.e., recessive or dominant, and the level
of functional dominance);

» estimating the resistance-allele frequency in the original population;

» determining whether the resistance-allele frequency is increasing by analyzing field
collections in subsequent years sampled from the same site where the resistance allele(s)
was originally collected;

» determining the geographic distribution of the resistance allele by analyzing field
collections in subsequent years from sites surrounding the site where the resistance
allele(s) was originally collected.

Should field relevant resistance be confirmed, and the resistance appears to be increasing or
spreading, Monsanto will consult with the Agency to develop and implement a case-specific
resistance management action plan.

(2) Investigation of Reports of Unexpected Levels of Damage by the Target Pests:

Monsanto will follow up on grower, extension specialist or consultant reports of unexpected
levels of damage by the lepidopteran pests listed on the pesticide label. Monsanto will instruct its
customers to contact them if such incidents occur. Monsanto will investigate all legitimate
reports submitted to the company or the company's representatives.

If reports of unexpected levels of damage lead to the suspicion of resistance in any of the key
target pests (ECB, SWCB, CEW, and FAW), Monsanto will implement the actions described
below, based on the following definitions of suspected resistance and confirmed resistance.

Suspected resistance

EPA defines suspected resistance to mean field reports of unexpected levels of insect feeding
damage for which:

» the corn in question has been confirmed to be lepidopteran-active Bt corn;
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» the seed used had the proper percentage of corn expressing Bt protein,;
o the relevant plant tissues are expressing the expected level of Bt protein; and

* it has been ruled out that species not susceptible to the protein could be responsible for
the damage, that no climatic or cultural reasons could be responsible for the damage, and
that there could be no other reasonable causes for the damage.

The Agency does not interpret suspected resistance to mean grower reports of possible control
failures or suspicious results from annual insect monitoring assays, nor does the Agency intend
that extensive field studies and testing be undertaken to confirm scientifically the presence of
insects resistant to MON 89034 in commercial production fields before responsive measures are
undertaken.

If resistance is suspected, Monsanto will instruct growers to do the following:

+ Use alternative control measures in MON 89034 fields in the affected region to control
the target pest during the immediate growing season.

* Destroy MON 89034 crop residues in the affected region within one month after harvest
with a technique appropriate for local production practices to minimize the possibility of
resistant insects over-wintering and contributing to the next season’s target pest
population.

Additionally, if possible, and prior to the application of alternative control measures or
destruction of crop residue, Monsanto will collect samples of the insect population in the
affected fields for laboratory rearing and testing. Such rearing and testing shall be conducted as
expeditiously as practical.

Confirmed resistance

EPA defines confirmed resistance to mean, in the case of field reports of unexpected levels of
damage from the key target pests, that all the following criteria are met:

¢ There is >30% insect survival and commensurate insect feeding in a bioassay, initiated
with neonate larvae, that uses methods that are representative of exposure to Bt com
hybrids under field conditions (ECB and SWCB only).

e In standardized laboratory bioassays using diagnostic concentrations of the B¢ protein
suited to the target pest in question, the pest exhibits resistance that has a genetic basis
and the level of survivorship indicates that there may be a resistance-allele frequency of >
0.1 in the sampled population.
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» In standardized laboratory bioassays, the L.Cs; exceeds the upper limit of the 95%
confidence interval of the LCs for susceptible populations surveyed both in the original
baselines developed for this pest species and in previous years of field monitoring.

(3} Response to Confirmed Resistance in a Key Target Pest as the Cause of Unexpected
Levels of Damage in the Field

When field resistance is confirmed (as defined above), the following steps will be taken by
Monsanto:

* EPA will receive notification within 30 days of resistance confirmation;

» Affected customers and extension agents will be notified about confirmed resistance
within 30 days;

* Monitoring will be increased in the affected area and local target pest populations will be
sampled annually to determine the extent and impact of resistance;

» If appropriate (depending on the resistant pest species, the extent of resistance, the timing
of resistance, and the nature of resistance, and the availability of suitable alternative
control measures), alternative control measures will be employed to reduce or control
target pest populations in the affected area. Alternative control measures may include
advising customers and extension agents in the affected area to incorporate crop residues
into the soil following harvest to minimize the possibility of over-wintering insects,
and/or applications of chemical insecticides;

* Unless otherwise agreed with EPA, stop sale and distribution of the relevant
lepidopteran-active B¢ corn hybrids in the affected area immediately until an effective
local mitigation plan approved by EPA has been implemented;

* Monsanto will develop a case-specific resistance management action plan within 90 days
according to the characteristics of the resistance event and local agronomic needs.
Monsanto will consult with appropriate stakeholders in the development of the action
plan, and the details of such a plan shall be approved by EPA prior to implementation;

o Notify affected parties (e.g., growers, consultants, extension agents, seed distributors,
university cooperators and state/federal authorities as appropriate) in the region of the
resistance situation and approved action plan; and
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¢ In subsequent growing seasons, maintain sales suspension and alternative resistance
management strategies in the affected region(s) for the Bt corn hybrids that are affected by
the resistant population until an EPA-approved local resistance management plan isin
place to mitigate the resistance.

A report on results of resistance monitoring and investigations of damage reports must be

submitted to the Agency annually by August 31% each year, beginning in 2010, for the duration
of the conditional registration.

g) Annual Reporting Requirements for MON 89034

1) Annual Sales: reported and summed by state (county level data available by request), January
31% each year, beginning in 2010;

2) Grower Agreement: number of units of MON 89034 seeds shipped or sold and not returned,
and the number of such units that were sold to persons who have signed grower agreements,
January 31% each year, beginning in 2010;

3) Grower Education: substantive changes to education program completed previous year,
January 31% each year, beginning in 2010;

4) Compliance Assurance Plan: Compliance Assurance Program activities and results, January
31% each year, beginning in 2010;

5) Compliance Survey Results: to include annual survey results and plans for the next year; full
report January 31% each year, beginning in 2010

6) Insect Resistance Monitoring Results: results of monitoring and investigations of damage
reports, August 31% each year, beginning in 2010,



Dr. Russell P. Schneider -16-
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If the above conditions are not complied with, the registration will be subject to cancellation
in accordance with FIFRA section 6(€). Your release for shipment of this product constitutes
acceptance of these conditions. If you have any questions contact Jeannine Kausch at 703-347-8920
or by email at: kausch. jeannine@epa.gov.

A stamped copy of the label is enclosed for your records.

Sincerely,

ﬁz e
Sherylzéﬁl/ , Ph.D., Offef
Microbial Pesticides Branch

Biopesticides and Polhution
Prevention Division (7511P)

Enclosure (1):
-Accepted Label



Plant-Incorporated Protectant Label

MON 89034

Lepidopteran-Protected Com
(OECD Unique Identifier: MON-89(334-3)

Active Ingredients:

Bacillus thuringiensis Cryl A.105 protein and the genetic material necessary for its
production (vector PV-ZMIR245) in event MON 89034 com............. 0.0020-0.0056%*

Bacillus thuringiensis Cry2 Ab2 protein and the genetic material necessary for its
production (vector PV-ZMIR245) in event MON 89034 com............. 0.0015-0.0055%*

*Percentage (wt/wt) on a dry weight basis whole plant (forage)
KEEP OUT OF REACH OF CHILDREN

Caution

NET CONTENTS AC C E PTE D

DEC 1 5 2008

Under the Federal Insecticide, Fungicide,
and Rodenticlde Act, as amended, for
EPA Establishment No. 524-MO-002 ’ the pesticide registered under

EPA Reg. No. g4 « 575

EPA Registration Neo. 524-375

Monsanto Company
800 North Lindbergh Blvd.
St Louis, MO 63167

DIRECTIONS FOR USE

It is a violation of Federal law to use this seed in any manner inconsistent with this
labeling. Information regarding commercial production must be included in the
Technology Use Guide.

MON 89034 can be used to protect corn plants from leaf, stalk, and ear damage caused by
corn borers.

This plant-incorporated protectant (PIP) may be combined through conventional breeding

with other registered plant-incorporated protectants that are similarly approved for use in
combination, through conventional breeding, with other registered plant-incorporated

Monsanlo Company 06-CR-172E-8 Page 1



protectants to produce inbred corn lines and hybrid corn varieties with combined pesticidal
traits.

1) Refuge Requirements for MON 89034 Field Corn

In order to minimize the risk of corn borers developing resistance to MON 89034 field
corn, an insect resistance management plan must be implemented which includes planting
of a structured refuge.

These refuge requirements do not apply to seed increase/propagation of inbred and hybrid
seed corn up to a total of 20,000 acres per county and up to a combined United States
(U.8.) total of 250,000 acres per plant-incorporated protectant (PIP) active ingredient per
registrant per year. Furthermore, these refuge requirements do not apply to commercial
hybrid sweet corn.

a) Corn-Belt/Non-Cotton Growing Area Refuge Requirements

For MON 89034 field corn grown outside cotton-growing areas (€.g., the Corn Belt),
grower guides must specify that growers must adhere to the following refuge requirements.
Growers who fail to comply with the IRM requirements risk losing access to Monsanto
comn PIP products.

Growers must plant a structured refuge of at least 5% corn, which is not a lepidopteran-
protected Bt corn hybrid. The refuge may be treated with insecticides, as detailed below,
to control lepidopteran stalk-boring and other pests.

Insecticide treatments for control of European corn borer, corn earworm, southwestern corn
borer, southern cornstalk borer, sugarcane borer, fall armyworm and corn stalk borer may
be applied only if economic thresholds are reached for one or more of these target pests.
Economic thresholds will be determined using methods recommended by local or regional
professionals {e.g., Extension Service agents, crop consultants). Instructions to growers
will specify that microbial Bt insecticides must not be applied to non-Bt corn refuges.

Refuge planting options include: separate fields, blocks within fields (e.g,, along the edges
or headlands), and strips across the field.

External refuges must be planted within 2 mile.

Refuge
*+— Non-Bt lepidopleran-
protected cormn
MON 89034 <= ¥z mile (5 acres)
{95 acres) : >
Monsanto Company 06-CR-172E-8 Page 2



When planting the refuge in strips across the field, refuges must be at least 4 consecutive
rows wide.

MON 89034 Refuge

{95 acres) <“+— Non-Bi lepidopteran-
protected com
{5 acres)

b) Cotton-Growing Area Refuge Requirements

Cotton-growing areas include the following states: Alabama, Arkansas, Georgia, Florida,
Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of
Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman,
Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, Fayette,
Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison,
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam,
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman),
Virginia {only the counties of Dinwiddie, Franklin City, Greensville, Isle of Wight,
Northampton, Scuthampton, Suffolk City, Surrey, Sussex) and Missouri (only the counties
of Dunklin, New Madrid, Pemiscot, Scott, Stoddard).

For MON 89034 field corn grown in cotton-growing areas, grower guides must specify that
growers must adhere to the following refuge requirements. Growers who fail to comply
with the IRM requirements risk losing access to Monsanto corn PIP products.

Growers must plant a structured refuge of at least 20% comm which is not a lepidopteran-
protected Bt corn hybrid. The refuge may be treated with insecticides, as detailed below, to
control lepidopteran stalk-boring and other pests.

Insecticide treatments for control of European com borer, corn earworm, southwestern corn
borer, southemn cornstalk borer, sugarcane borer, fall armmyworm and com stalk borer may
be applied only if economic thresholds are reached for one or more of these target pests.
Economic thresholds will be determined using methods recommended by local or regional
professionals (e.g., Extension Service agents, crop consultants). Instructions to growers
will specify that microbial Bt insecticides must not be applied to non-Bt corn refuges.

Refuge planting options include: separate fields, blocks within fields (e.g., along the edges
or headlands), and strips across the field.

Monsanto Company 06-CR-172E-8 Page 3



External refuges must be planted within 2 mile.

MON 89034
(80 acres)

L

<= Y2 mile

Refuge

= Non-Bt lepidopteran-
protected corn

(20 acres})

L 4

When planting the refuge in strips across the field, refuges must be at least 4 consecutive

rows wide.

MON 89034
{80 acres)

Refuge

*1~=——  Non-Bt lepidopteran-

protected comn
(20 acres)

2} Post-Harvest Requirements for MON 89034 Sweet Corn

For MON §9034 sweet corn, growers are required to destroy any MON 89034 sweet com
stalks that remain in the field following harvest via rotary mowing, discing, or plow-down

within one (1) month of harvest.

Corn Insects Controlled

European corn borer
Southwestern corn borer
Southern comstalk borer
Corn earworm

Fall armyworm

Corn stalk borer
Sugarcane borer

Ostrinia nubilalis
Diatraea grandiosella
Diatraea crambidoides
Helicoverpa zea
Spodoptera frugiperda
Papaipema nebris
Diatraea saccharalis

Sales of corn hybrids that contain Monsanto’s Bt corn plant incorporated protectant must
be accompanied by a Grower Guide which includes information on planting, production
and insect resistance management and notes that routine applications of insecticides to

Monsanto Company

06-CR-172E-8

Page 4
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control these insects are usually unnecessary when corn containing the Bt proteins is
planted.

MON 89034 is a product of Monsanto’s research program offering unique genetic
characteristics for specific grower needs and may be protected by one or more of the
following U.S. patents: 5023179, §110732, 5164316, 5196525, $322938, 5352605,
5359142, 5378619, 5424412, 6018100, 6051753, 6331665, 6489542, 6645497, 6962705,
7064249, and 7250501.

Monsanto Company 06-CR-172E-8 Page 5



"SCHNEIDER, RUSSELL P To Jeannine Kausch/DCAJSEPAUS@EPA
[AG/920]"

<russell.p.schneider@monsa ce
nto.com> bee
12/12/2008 09:35 AM Subject RE: MON 83034 and MON 89034 x MON 88017 - Draft

Jeannine,

We have reviewed the conditions of registration for MON 89034 and MON
89034 ¥ MON 88017 and find them acceptable. Please find attached the
final proposed labels for both products.

My sincere thanks,

Russ

This e-mail message may contain privileged and/or confidential information,
and is intended to be received only by persons entitled to receive such
information. If vou have received this e-mail in error, please notify the
sender immediately. Please delete it and all attachments from any servers,
hard drives or any other media. Other use of this e-mail by you is strictly
prohibited.

All e-mails and attachments sent and received are subject to monitering,
reading and archival by Monsanto, including its subsidiaries. The recipient of
this e-mail is solely responsible for checking for the presence of "Viruses"
or other "Malware®. Monsanto. along with its subsidiaries, accepts no
liability for any damage caused by any such code transmitted by or
accompanying this e-mail or any attachment.

Label MON 83034  MON 83017 Dec 2008.docs MON 83034 Label Dec 2008.docx



"SCHNEIDER, RUSSELL P To Jeannine Kausch/DC/USEPA/US@EPA
[AG/1820]"

<russell.p.schneider@monsa ce
nto.com> bee
12/12/2008 09:23 AM Subject RE: MON 83034 and MON 88034 x MON 88017 - Draft

acceptance letters going up for signature/labels

Great, I will have something t¢ vou in the next 30 minutes.
Russ

————— Original Message-----

From: Kausch.Jeannine@epamail .epa.gov
[mailto:Kausch.Jeanninelepamail.epa.gov]

Sent: rriday, December 12, 2008 9:16 aM

To: SCHNEIDER, RUSSELL P [AG/1920]

Subject: RE: MON 89034 and MON 89034 x MON 88017 - Draft acceptance
letters going up for signature/labels

Hi Russ,

An electronic copy of both labels is still sufficient for me at this
time because the changes are minor. Once the acceptance letters are
signed by Sheryvl, I will print out the electronic copies that you
provide, stamp them, and those will serve as vour final, accepted
labels.

Thanks,
Jeannine
"SCHNEIDER,
RUSSELL P
[AG/1920)" To
<russell.p.schne Jeannine Kausch/DC/USEPA/USGEPA
idergmonsanto.co cc
o>
Subject
12/12/2008 09:05 RE: MON 89034 and MON 89034 x MONW
AM 88017 - Draft acceptance letters
going up for signature/labels
Jeannine,

Thanks. I will get back to vou shortly. Do you want me to provide 3
hard copies of the label after we have revised it, or is an electronic



copy sufficient for your use, and the stamping of a final for us?
Russ

----- Original Message-----

From: Kausch.Jeannine@epamail.epa.gov
[mailto:Kausch.Jeannine@epamail. epa.gov]

Sent: Friday. December 12, 2008 8:56 AM

To: SCHNEIDER, RUSSELL P [AG/1920]

Subject: MON 89034 and MON 8%034 x MON 88017 - Draft acceptance letters
going up for signature/lakels

Hi Russ,

I assembled both amendment packages to go up for signature yesterday and
will give them to Sheryl this morning. Of course, that doesn’t mean she
will sign off on them today, but I am fairly confident that you will
hear word back from me by next week. In regards to the two letters with
the revised terms and conditions, I went through everything once more
with Alan Reynolds of our IRM team yesterday and he asked me to make a
few more modifications, none of which seem major in my mind. However,
for your reference and review, I have included coplies of the final
letters and shown you the changes made, when compared to the copies that
you previously looked at, and a brief explanation of why the changes
were made. If you could respond back with an emall letting me know that
these final medifications are acceptable to Monsanto, I would appreciate
it.

also, I looked over the labels and they were satisfactory, but I would
request that a few additional corrections be made. See the attached
labels below for the comments. Please send the revised labels back to me
via email as soon as the new revisions are integrated.

Please let me know if you have guestions.

Thanks,
Jeannine

{See attached file: MOW 89034 x MON 88017 _Letter with minor
modifications.pdf)} {See attached file: MON 89034 Letter with minor
modifications.pdf] {See attached file: Label MON 89034 x MON 88017 Dec
2008_2nd iteration of comments.docx) (See attached file: MON 89034 Label
Dec 2008_2nd iteration of comments.docx)

This e-mail message may contain privileged and/or confidential
information, and is intended to be received only by persons entitled to
receive such information. If you have received this e-mail in error,
please notify the sender immediately. Please delete it and all
attachments from any servers, hard drives or any other media. Other use
of this e-mail by you is strictly prohibited.

all e-mails and attachments sent and received are subject to monitoring,
reading and archival by Monsanto, including its subsidiaries. The



Jeannine To "SCHNEIDER, RUSSELL P [AG/1920f
Kausch/DC/USEPA/US <russell.p.schneider@monsanto.com>

1211172008 11:29 AM cc
bee

Subject Re:; FW: Response to EPA on MON 83034 and MON 89034
x MON 88017 amendments[Z)

Hi Russ,

Thanks for the updated !abels and confirmation that Mensanto accepts the revised terms and conditions
for MON 89034 and MON 88017 x MON 83034, | will work on finalizing the acceptance letters and looking
over the revised labels today. { should have everything ready to go through the approval concurrence
chain by the end of the day provided that no other issues arise

Thanks,
Jeannine

"SCHNEIDER, RUSSELL P [AG/N920]" <russell.p.schneider@monsanio.com>

"SCHNEIDER, RUSSELL P

[AGrs201" To Jeannine Kausch/DC/USEPA/US@EPA
<russell.p.schneider@monsa

nto.com> cc

12/11/2008 05:01 AM Subject FW: Response to EPA on MON 89034 and MON 89034 x

MON 88017 amendments

Jeannine,

Monsanto accepts the terms of conditions for the amendments requested for MON 89034 and
MON 89034 X MON 88017 We have revised the labels of the two products per EPA’s
recommendations except the suggestion of including trade (brand, or line) names on the label.
Given that Monsanto is in a process of revamping its master brand name which will affect the
line names for products like MON 89034 x MON 88017, we will submit a notification for each
product with alternate brand names in the near future.

Russ

Dr. Russell P, Schneider

Sem'arl.h}ecto;; Regulatory Affairs and Policy
Monsanto Company

13001 St., NW

Suite 450 East



"SCHNEIDER, RUSSELL P To Jeannine Kausch/DC/USEPA/US@EPA
IAG/1920]"

<russell.p.schneider@monsa ce

nto.com> hee

12/10/2008 01:30 PM Subject RE: Acceptance Letier Draft and Label Cornments for MON
85034 x MON 88017

Thanks Jeannine. As always this is probably no more than a couple of
states with the issue, but they make it a problem for everyone. We will
certainly make sure everyone knows that the registration belonging to a
MON designation, corresponds to a specific brand name, and that brand
name, under a specific EPA registration will be commercialized.

See you tomorrow.
Russ

————— Original Message-----

From: Kausch.Jeannine@epamail.epa.gov
(mailto:Kausch.Jeannine@epamall . epa.gov]

Sent: Wednesday, December 10, 2008 1:22 PM

To: SCHNEIDER, RUSSELL P [AG/1920]

Subject: RE: Acceptance Letter Draft and Label Comments for MON 89034 x
MON 88017

Hi Russ,

Thanks for the update regarding my label comments. I am actually
surprised that the states have a problem with the alternate brand names
on the label provided that it is clearly delineated as such (e.g.,
alternate brand name: """). I know the Agency has occasionally had
trouble keeping track of notification changes because a "stamped® label
is not issued to¢ the registrant. Following that, there 1s the guestiocn
of whether the modified label with relevant documentation makes it onto
our Pesticide Product Label System [PPLS], which is the system that the
states and public use for reference. If they don't see approval of your
alternate brand name indicated on PPLS, I would think it would cause a
delay in processing your information. However, I will leave it up to you
as to whether you want teo include the alternate brand name now, with the
appropriate identifier, or whether you would like to submit a
notification after this amendment. Regardless, you must formally let the
Agency that you are utilizing alternate brand names for both MON 89034
and MON 89034 x MON 88017 as both products are referred to with these
names in the grower agreement and the technology use guilde.

Thanks for asking for clarification. Let me know if you have any other
gquestions.

Regards.,

Jeannine

"SCHNEIDER,
RUSSELL P



{aG/1920]" To

<russell.p.schne Jeannine Kausch/DC/USEPA/USEEPA
iderémonsanto.co cc
m>
Subject
12/10/2008 08:59 RE: Acceptance Letter Draft and
AM Label Comments for MON 89034 x
MON 88017

Jeannine,

I have not seen the labels from Yong Gao yet, but anticipate sending
them to you today. One concern I have is adding an alternate brand name
to the label for either product. The states have a real problem having
both names on the same label. We think it would be best to have the
label for the MON product approved, and submlit a notificatlion of an
alternate brand name to you for the product. Does that cause you
concern’?

————— Original Message-----

E{gm: Rausch.Jeanninelepamail.epa.gov
mailto:Kausch.Jeannine@epamail . epa.gov)

Sant ™ Tuesday, December 09, 2008 9:49 aMm

To: SCHYEIDER, RUSSELL P {AG/1920} .
Subject: “RE: Acceptance Letter Draft and Label Comments f
MON 88017

MON 89034 X

Hi Russ,

ke a formal label sub
8017. If you can

ssion for either MON
ke corrections for both
ack to me via email, that is

No, you don't have to
89034 or MON 88034 x MO
labels and then send the ¢
considered acceptable.

I don‘t know if you‘ve looked thro
please disregard my request to 1i
89034 on the label. I did not ortunity to look owver the (CSF
for the product until this mornhing and notised my error in that there
are no "other ingredients" #0 be listed.

the label corrections yet, but
"other ingredients® for MON

Thanks,

Jeannine

"SCHNEIDER,
RUSSELI: P
{aG/1920]" To
<russell.p.schne Jeannine Kausch/DC/USEPA/USEEPA




Jeannine To "SCHNEIDER, RUSSELL P [AG/1820]"

Kausch/DC/USEPAMIS <rugsell.p.schreider@monsanto.com>
t2/09/2008 09:49 AM co
' bce
Subject RE: Acceptance Letter Draft and Label Comments for MON
89034 x MON 88017

Hi Russ,

No, you don't have to make a formal label submission for either MON 83034 or MON 89034 x MON
88017. if you can make corrections for both labels and then send the corrected labels back to me via
email, that is considered acceptable,

| don't know if you've looked through the label corrections yet, but please disregard my request to fist the
“other ingredients” for MON 83034 on the iabel. I did not have the opportunity to look over the CSF for the
product untit this morning and noticed my error in that there are no "other ingredients” to be listed.
Thanks,

Jeannine

"SCHNEIDER, RUSSELL P [AG/1920]" <russell.p.schneider@monsanto.com>

"SCHNEIDER, RUSSELL P

AG/te201" To Jeannine Kausch/DC/USEPA/US@EPA

<russell.p.schneider@monsa

nto.com> e

12/09/2008 09:35 AM Subject RE: Acceptance Letter Draft and Label Comments for MON
89034 x MON 88017

Jeannine,

I assume we should make a formal label submission for each product. Is
that correct?

Russ

————— Original Message-----~

From: Kausch.Jeannine@epamail.epa.gov
[mailto:Kausch.Jeannine@epamail.epa.gov]

Sent: Tuesday, December 09, 2008 7:51 AM

To: SCHNEIDER, RUSSELL P [AG/1920]

Subject: Acceptance Letter Draft and Label Comments for MON 89034 x MON
88017

Hi Russ,

With regards to responding to the letter and label comments for MON
82034 x MON 88017, the same explanation as provided vesterday for MON
89034 also applies in this case. Please look everything over in the
draft letter and ensure that all the terms and conditions are acceptable
and not confusing. The label comments mostly recuest that the language



"SCHNEIDER, RUSSELL P To Jeannine Kausch/DC/USEPAUS@EPA
[AG/1920]"

<russefl.p.schneider@monsa ce
nto.com= bee
12/08/2008 02:56 PM Subject Re: Acceptance Letter Draft and Label Comments for MON

85034

Thanks Jeannine. It was a pleasure to meet you as well. Iam sure we will see a lot of each other.

Russ

Sent from my BlackBerry Wireless Handheld

----- Original Message «----

From: Kausch.Jeannine@epamail.epa.gov <Kausch.Jeannine@epamail .epa.gov>
To: SCHNEIDER, RUSSELL P [AG/1920]

Sent: Mon Dec 08 13:45:53 2008

Subject: RE: Acceptance Letter Draft and Label Comments for MON 86034

Hi Russ,

You are correct. We have decided not to do a pre-acceptance letter with
these amendments. Shipment of the product will constifute acceptance of
the revised conditions, but you will still need to make the requested
changes to the label. If you have concerns about the revision of the

terms and conditions, please let me know in the next few days so that we
may discuss before I send the letter up for management approval.

It was good to finally meet you and thanks again for the Cry3Bbl
information.

Thanks,

Jeannine

"SCHNEIDER,
RUSSELLP
[AG/1920]” To
<russell p.schne Jeannine Kausci/DC/USEPA/US@EPA
ider@monsanto.co cc
m>
Subject
12/08/2008 11:52 RE: Acceptance Letter Draft and
AM Label Comments for MON 89034



Jeannine,

The way your draft letter reads, we do not need to send an acceptance to
this letter, only a change to the label is required. Shipment of

product constitutes agreerment with the conditions. Only if we have
proposed changes or concerns is a response to the conditions necessary.
Is that correct?

Russ

From; Kausch.Jeannine@epamail.epa.gov

{mailto:K ausch.Jeannine@epamail.epa gov]

Sent: Monday, December 08, 2008 11:41 AM

To: SCHNEIDER, RUSSELL P {AG/1920]

Subject: Acceptance Letter Draft and Label Comments for MON 89034

I Russ,

Please find attached a copy of the draft acceptance letter for MON

89034, along with requested corrections to the label. The terms and

conditions have been updated to reflect the most recent ABSTC language

and that Monsanto has submitted certain requested information. Because

the terms and conditions have been updated, there are also corrections

that involve standardizing and clarifying language on the label. Let me

know if you have any questions. I hope to have the MON 89034 x MON 88017
draft letter and label comments to you by this afternoon or tomorrow.

Thanks,
Jeannine

{See attached file; MON 89034 _Amendment_12-01-2008.doc)See attached
file: Requested Changes for MON 89034.doc)

This e-mail message may contain privileged and/or confidential
information, and is intended to be received only by persons entitled to
receive such information. If you have received this e-mail in error,
please notify the sender immediately. Please delete it and all
attachments from any servers, hard drives or any other media. Other use
of this e-mail by you is strictly prohibited.

All e-mails and attachments sent and received are subject to monitoring,
reading and archival by Monsanto, including its subsidiaries. The
recipient of this e-mail is solely responsible for checking for the



Dr. Russell P, Schneider

Senior Director, Regulatory Affairs and Policy
Monsanto Company

1300 I Street, NW, Suite 450 East
Washington, DC 20005

Re: Monsanto Company, MON 89034 -
EPA Registration No. 524-575
Amendment to Allow for 5% Structured Refuge in the Corn Belt (Non-Cotton Growing
Regions) for Corn Borers
Submission dated 06/11/2008

Dear Dr. Schneider:

The amendment referred to above, submitted in connection with registration under Section
3(c)(T)(A) of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), as amended, is
acceptable provided that you comply with the following terms and conditions.

1) The subject registration will automatically expire on midnight September 30, 2010.

2) The subject registration will be limited to MON 89034 in field or sweet corn. Further, MON
89034 sweet corn may only be sold directly to processors or through commercial dealers to
large growers. MON 89034 sweet corm must not be sold to small roadside or home growers.

3} Submit/cite all data required for registration of your product under FIFRA § 3(c)(5) when the
Agency requires registrants of similar products to submit such data.

4}y This plant-incorporated protectant may be combined through conventional breeding with
other registered plant-incorporated protectants that are similarly approved for use in
combination, through conventional breeding, with other registered plant-incorporated
protectants to produce inbred comn lines and hybrid corn varieties with combined pesticidal
traits,



Dr. Russell P. Schneider

EPA Reg. No. 524-575

5) Submit the following data in the time frames listed:

PR

Required Data

OPPTS Guideline/ Due Date
Study Type
Residue Analytical | For event MON 89034 corn, an independent lab validation of | 4/1/2009
Method — Plants the analytical method for the detection of Cry2Ab2 and/or
(OPPTS 860.1340) | CrylA.105. You must also agree to provide to the EPA

laboratory (Ft. Meade, MD) methodology and/or reagents

necessary for validation of such analytical method within 6

months from the date that the Agency requests them.
Aquatic A 7-14 day Daphnia study as per the 885 Series OPPTS 4/1/2009
Invertebrate Acute | Guidelines needs to be performed. Alternatively, a dietary
Toxicity Testing, study of the effects on an aquatic invertebrate, representing
Freshwater the functional group of a leaf shredder in headwater streams,
Daphnids (OPPTS | can be performed and submitted in lieu of the Daphria study.
885.4240) ,
Insect Resistance Monsanto must provide additional information on cross- 4/1/2009
Management — resistance of Cryl A.105 and CrylAc (preferably including
Resistance binding site models and use of resistant colonies) for the
Monitoring target pests and determine how such cross-resistance may

impact the durability of MON 89034, including any impacts

in the southern cotton-growing areas. The CrylA.105

protein is a chimeric protein consisting of Domains I and II

and the C-terminus of CrylAc. It is important to address not

only the likelihood of cross-resistance potential of

Cryl A.105 and CrylAb and, similarly, CrylA.105 and

Cry2Ab2 (which was done by Monsanto) but also that of

Cryl1A.105 and CrylAc.
Insect Resistance Baseline susceptibility studies and/or a discriminating 4/1/2009
Management — concentration assay are required for the Cryl A.105 protein
Resistance against European corn borer (ECB), Southwestern comn borer
Monitoring (SWCB), and corn earworm (CEW) and for the Cry2Ab2

protein against SWCB and CEW.
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OPPTS Guideline/ | Required Data Due Date
Study Type

Insect Resistance To support sweet corn uses, baseline susceptibility studies 4/1/2010
Management — must be conducted on fall armyworm (FAW) populations

Resistance collected from sweet corn growing areas. Monitoring studies

Monitoring will be conducted on FAW populations collected from sweet

corn distribution areas in states in which Monsanto MON
89034 and/or MON 89034 x MON 88017 sweet corn
plantings exceed 1000 acres. The collected popuiations of
FAW will be monitored for changes in susceptibility to the
CrylA.105 and Cry2Ab2 proteins.

6) The Insect Resistance Management (IRM) terms and conditions for this product are as
follows.

The required IRM program for MON 89034 must have the following elements:

» Requirements relating to creation of a non-Bt corn and/or non-lepidopteran resistant
Bt corn refuge in conjunction with the planting of any acreage of MON 89034 field corn;

* Requirements for Monsanto to prepare and require MON 89034 users to sign
“grower agreements,” which impose binding contractual obligations on the grower to
comply with the refuge requirements;

¢ Requirements regarding programs to educate growers about IRM requirements;

* Requirements regarding programs to evaluate and promote growers’ compliance with
IRM requirements;

¢ Requirements regarding programs to evaluate whether there are statistically
significant and biologically relevant changes in target insect susceptibility to CrylA.105
and Cry2Ab2 proteins in the target insects;

* Requirements regarding a “remedial action plan,” which contains measures Monsanto
would take in the event that any field relevant insect resistance was detected as well as to
report on activity under the plan to EPA;

¢ Submit annual reports on units sold by state (units sold by county level will be made
available to the Agency upon request), IRM grower agreement results, and the
compliance assurance program including the education program on or before January
31" each year, beginning in 2010.
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a) Refuge Requirements for MON 89034 Field Corn

These refuge requirements do not apply to seed increase/propagation of inbred and hybrid seed
corn up to a total of 20,000 acres per county and up to a combined United States (U.S.) total of
250,000 acres per plant-incorporated protectant (PIP) active ingredient per registrant per year.
Furthermore, these refuge requirements do not apply to commercial hybrid sweet corn.

1) Corn-Belt Refuge Requirements

For MON 89034 field corn grown outside cotton-growing areas (e.g., the Corn Belt), grower
agreements (also known as stewardship agreements) will specify that growers must adhere to the
refuge requirements as described in the grower guide/product use guide and/or in supplements to
the grower guide/product use guide.

Specifically, growers must plant a structured refuge of at least 5% non-B¢ corn and/or
non-lepidopteran resistant Bt corn that may be treated with insecticides, as detailed
below, to control lepidopteran stalk-boring and other pests.

Refuge planting options include: separate fields, blocks within fields {e.g., along the
edges or headlands), perimeter strips, and strips across the field.

External refuges must be planted within 2 mile.

When planting the refuge as strips across the field or as perimeter strips, refuges must be
at least 4 rows wide.

Insecticide treatments for control of ECB, CEW, SWCB, and other lepidopteran target
pests listed on the label, grower guides, or other educational material may be applied
only if economic thresholds are reached for one or more of these target pests. Economic
thresholds will be determined using methods recommended by local or regional
professionals (e.g., Extension Service agents or crop consultants). Instructions to
growers will specify that microbial Bt insecticides must not be applied to non-Bt corn
and/or non-lepidopteran resistant 5¢ corn refuges.
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2) Cotton-Growing Area Refuge Requirements

For MON 89034 field corn grown in cotton-growing areas, grower agreements (also known as
stewardship agreements) will specify that growers must adhere to the refuge requirements as
described in the grower guide/product use guide and/or in supplements to the grower guide/
product use guide.

*

Specifically, growers in these areas must plant a structared refuge of at least 20% non-B¢
corn and/or non-lepidopteran resistant Bt corn that may be treated with insecticides, as
detailed below, to control lepidopteran stalk-boring and other pests.

Refuge planting options include: separate fields, blocks within fields (e.g., along the
edges or headlands), perimeter strips, and strips across the field.

External refuges must be planted within % mile.

~ When planting the refuge as strips across the field or as perimeter strips, refoges must be

at least 4 rows wide.

Insecticide treatments for control of ECB, CEW, SWCRB, and other lepidopteran target
pests listed on the label, grower guides, or other educational material may be applied
only if economic thresholds are reached for one or more of these target pests. Economic
thresholds will be determined using methods recommended by local or regional
professionals (e.g., Extension Service agents or crop consultants). Instructions to
growers will specify that microbial Bt insecticides must not be applied to non-B¢ corn
and/or non-lepidopteran resistant B¢ corn refuges.

Cotton-growing areas include the following states: Alabama, Arkansas, Georgia,
Florida, Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the
counties of Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa,
Tillman, Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer,
Fayette, Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln,
Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson,
Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and
Sherman), Virginia (only the counties of Dinwiddie, Franklin City, Greensville, Isle of
Wight, Northampton, Southampton, Suffolk City, Surrey, Sussex), and Missouri (only
the counties of Dunkin, New Madrid, Pemiscot, Scott, and Stoddard).



b5
Dr. Russell P. Schneider -6- i)

EPA Reg. No. 524-575

b) Post-Harvest Requirements for MON 89034 Sweet Corn

Sweet corn is harvested long before field corn. Therefore, if the sweet corn stalks remaining in
the field and any insects remaining in the stalks are destroyed shortly afier harvest, a refuge is
not needed as a part of the IRM program for sweet corn. Growers must adhere to the following
types of crop destruction requirements as described in the grower guide/product use guide and/or
in supplements to the grower guide/product use guide.

e Crop destruction must occur no later than 30 days following harvest, but preferably
within 14 days.

» The allowed crop destruction methods are: rotary mowing, discing, or plow-down. Crop
destruction methods should destroy any surviving resistant insects,

¢} Grower Agreements for MON 89034

1)

2)

3)

4)

5)

6)

Persons purchasing MON 89034 must sign a grower agreement. The term “grower
agreement” refers to any grower purchase contract, license agreement, or similar legal
document.

The grower agreement and/or specific stewardship documents referenced in the grower
agreement must clearly set forth the terms of the current IRM program. By signing the
grower agreement, a grower must be contractually bound to comply with the requirements of
the IRM program.

Monsanto must integrate this registration into the carrent system used for their other Bt corn
PIPS, which is reasonably likely to assure that persons purchasing MON 89034 will affirm
annually that they are contractually bound to comply with the requirements of the IRM
program.

Monsanto must continue to use their current grower agreement. If Monsanto wishes to
change any part of the grower agreement or any specific stewardship documents referenced in
the grower agreement that would affect either the content of the IRM program or the legal
enforceability of the provisions of the agreement relating to the IRM program, thirty days
prior to implementing a proposed change, Monsanto must submit to EPA the text of such
changes to ensure that it is consistent with the terms and conditions of the amendment.

Monsanto must integrate this registration into a current system, which is reasonably likely to
assure that persons purchasing MON 89034 sign grower agreement(s).

Monsanto shall maintain records of all MON 89034 grower agreements for a period of three
years from December 31st of the year in which the agreement was signed.
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8)

Beginning on January 31, 2010 and annually thereafter, Monsanto shall provide EPA with a
report showing the number of units of MON 89034 corn seeds sold or shipped and not
returned, and the number of such units that were sold to persons who have signed grower
agreements. The report shall cover the time frame of the twelve-month period covering the
prior August through July. Note: The first report shall contain the specified information
from the time frame starting with the date of registration and ending July 31, 2009.

Monsanto must allow a review of the grower agreements and grower agreement records by
EPA or by a State pesticide regulatory agency if the State agency can demonstrate that
confidential business information, including names, personal information, and grower license
number, will be protected.

d) IRM Education and Compliance Monitoring Programs for MON 89034

1)

Monsanto must design and implement a comprehensive, ongoing IRM education program
designed to convey to MON 89034 users the importance of complying with the IRM
program. The program shall include information encouraging MON 89034 users to pursue
optional elements of the IRM program relating to refuge configuration and proximity to
MON 89034 fields. The education program shall involve the use of multiple media, e.g.
face-to-face meetings, mailing written materials, EP A-reviewed language on JRM
requirements on the bag or bag tag, and electronic communications such as by Internet, radio,
or television commercials. Copies of the materials will be provided to EPA for its records.
The program shall involve at least one written communication annually to each MON 89034

. user separate from the grower technical guide. The communication shall inform the user of

2)

3)

the current IRM requirements. Monsanto shall coordinate its education programs with
educational efforts of other registrants and other organizations, such as the National Corn
Growers Association and state extension programs.

Annually, Monsanto shall revise, and expand as necessary, its education program to take
into account the information collected through the compliance survey required under
paragraphs 6a or 6b and from other sources. The changes shall address aspects of grower
compliance that are not sufficiently high.

On January 31, 2010, Monsanto must provide a report to EPA summarizing the activities
carried out under the education program for the prior year. Annually thereafter, Monsanto
must provide EPA any substantive changes to its grower education activities as part of the
overall IRM compliance assurance program report. Monsanto must either submit a separate
report or contribute to the report from the industry working group, Agricultural
Biotechnology Stewardship Technical Committee (ABSTC).
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4)

5)

Monsanto must design and implement an ongoing IRM compliance assurance program
designed to evaluate the extent to which growers purchasing MON 89034 are complying
with the IRM program and that takes such actions as are reasonably needed to assure that
growers who have not complied with the program either do so in the future or lose their
access to MON 89034. Monsanto shall coordinate with other Bt corn registrants in designing
and implementing its compliance assurance program and integrate this registration into the
current compliance assurance program used for their other B corn PIPS. Other required
features of the program are described in paragraphs 5 — 15 below.

Monsanto must establish and publicize a “phased compliance approach,” i.e., a guidance
document that indicates how they will address instances of non-compliance with the terms of
the IRM program and general criteria for choosing among options for responding to any non-
compliant growers. While recognizing that for reasons of difference in business practices
there are needs for flexibility between different companies, Monsanto must use a consistent
set of standards for responding to non-compliance. The options shall include withdrawal of
the right to purchase Monsanto corn PIP products for an individual grower or for all growers
in a specific region. An individual grower found to be significantly out of compliance two
years in a row would be denied sales of Monsanto corn PIP products the next year.

Similarly, seed dealers who are not fulfilling their obligations to inform/educate growers of
their IRM obligations will lose their opportunity to sell Monsanto corn PIP products.

6a) MON 89034 Field Corn: The IRM compliance assurance program shall include an annual

survey, conducted by an independent third party, of a statistically representative sample of
growers of MON 89034 field corn who plant the vast majority of all corn in the United States
and In areas in which the selection intensity is greatest. The survey shall consider only those
growers who plant 200 or more acres of comn in the Corn-Belt and who plant 100 or more
acres of corn in corn-cotton areas. The survey shall measure the degree of compliance with
the IRM program by growers in different regions of the country and consider the potential
impact of non-response.” The sample size and geographical resolution may be adjusted
annually, based upon input from independent marketing research firms and academic
scientists, to allow analysis of compliance behavior within regions or between regions. The
sample size must provide a reasonable sensitivity for comparing results across the United
States.

6b) MON 89034 Sweet Corn: The IRM compliance assurance program shall include an annual

survey of all MON 89034 sweet corn customers who purchase 5 or more bags of MON
89034 sweet corn. The survey shall measure the degree of compliance with the IRM
program, identify the response rate (e.g., the percent of MON 89034 sweet corn acres
covered by the responses), and consider the potential impact of non-response. An
independent third party will participate in the design and implementation of the survey. Data
and information derived from the annual survey will be audited by an independent third
party.



—
Dr. Russell P. Schneider - up® \
EPA Reg. No. 524-575 D

7) The survey shall be designed to provide an understanding of any difficulties growers
encounter in implementing IRM requirements. An analysis of the survey results must

include the reasons, extent, and potential biological significance of any implementation
deviations,

8) The survey shall be designed to obtain grower feedback on the usefulness of specific
educational tools and initiatives. '

9a) MON 89034 Field Corn: Monsanto shall provide a final written summary of the results of
the prior year’s survey {together with a description of the regions, the methodology used,
and the supporting data) to EPA by January 31 of each year, beginning in 2010.
Monsanto shall confer with other registrants and EPA on the design and content of the
survey prior to its implementation.

9b) MON 89034 Sweet Corn: Monsanto shall provide a written summary of the results of the
prior year’s survey (together with a description of the methodology used and the supporting
data) to EPA by January 31 of each year, beginning in 2010. Monsanto shall confer with
EPA on changes to the design and content of the survey prior to its implementation.

10) Annually, Monsanto shall revise, and expand as necessary, its compliance assurance
program to take into account the information collected through the compliance survey
required under paragraphs 6a through 8 and from other sources. The changes shall
address aspects of grower compliance that are not sufficiently high. Monsanto must
confer with the Agency prior to adopting any changes.

11} Monsanto shall conduct an annual on-farm assessment program. Monsanto shall train its
representatives who make on-farm visits with growers of MON 89034 to perform
assessments of compliance with IRM requirements. There is no minimum corn acreage size
for this program. Therefore, growers will be selected for this program from across all farm
sizes. In the event that any of these visits result in the identification of a grower who is not
in compliance with the IRM program, Monsanto shall take appropriate action, consistent
with its “phased compliance approach,” to promote compliance.

12) Monsanto shall carry out a program for investigating legitimate “tips and complaints™
that its growers are not in compliance with the IRM program, Whenever an investigation
results in the identification of a grower who is not in compliance with the IRM program,
Monsanto shall take appropriate action, consistent with its “phased compliance approach.”

13) If a grower, who purchases MON 89034 for planting, was specifically identified as not being
in compliance during the previous year, Monsanto shall visit with the grower and evaluate
whether the grower is in compliance with the IRM program for the current year.
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14) Beginning January 31, 2010 and annually thereafter, Monsanto shall provide a report to EPA
summarizing the activities carried out under their compliance assurance program for the
prior year and the plans for the compliance assurance program during the current year, The
report will include information regarding grower interactions (including, but not limited to,
on-farm visits, verified tips and complaints, grower meetings and letters), the extent of non-
compliance, corrective measures to address the non-compliance, and any follow-up actions
taken. Monsanto may elect to coordinate information with other registrants and report
collectively the results of compliance assurance programs.

15) Monsanto and the seed corn dealers for Monsanto must allow a review of the compliance
records by EPA or by a State pesticide regulatory agency if the State agency can demonstrate
that confidential business information, including the names, personal information, and
grower license number of the growers will be protected.

¢} Insect Resistance Monitoring and Remedial Action Plan for MON 89034
The Agency is imposing the following conditions for this product:

Monsanto will monitor for resistance to MON 89034. The monitoring program shall consist of
two approaches: (1) focused population sampling and laboratory testing and (2) investigation of
reports of less-than expected control of labeled insects. Should field relevant resistance be
confirmed, an appropriate resistance management action plan will be implemented.

(1) Focused Population Sampling

Monsanto will develop and ensure the implementation of a plan for resistance monitoring for
Spodoptera frugiperda (fall ammyworm or FAW) in counties in which MON 89034 / MON
89034 x MON 88017 sweet corn acreage exceeds 5,000 acres and the pest is capable of
overwintering in that county. Monsanto should consult with academic and United States
Department of Agriculture (USDA) experts in developing the monitoring plan and will provide
EPA with a copy of its proposed resistance monitoring plan for EPA’s approval prior to
implementation. This proposed FAW monitoring plan must be submitted to EPA by January
31* of the year following that in which MON 89034 / MON 89034 x MON 88017 sweet corn
acreage exceeds the trigger specified in this requirement (i.e., greater than 5,000 acres in any
county in which FAW overwinters). The proposed plan must be implemented the season
following the acreage trigger being met. The proposed plan will remain in place until an EPA
approved plan can be implemented.

Monsanto shall annually sample and bioassay populations of the key target pests: Ostrinia
nubilalis (European corn borer; ECB), Diatraea grandiosella (Southwestern corn borer; SWCB),
and Helicoverpa zea (com earworm; CEW). Sampling for the target pests will be focused in
areas identified as those with the highest risk of resistance development (e.g., where
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lepidopteran-active Bt hybrids are planted on a high proportion of the corn acres, and where the
insect species are regarded as key pests of corn). Bioassay methods must be appropriate for the
goal of detecting field-relevant shifts in population response to MON 89034 and/or changes in
resistance-allele frequency in response to the use of MON 89034 and, as far as possible, should
be consistent across sampling years to enable comparisons with historical data. Each protein in
MON 89034 must be tested separately, rather than a mixture of the two proteins, because
resistance to one protein could be masked by the activity of the other.

The number of populations to be collected shall reflect the regional importance of the insect
species as a pest, and specific collection regions will be identified for each pest. For ECB, a
minimum of 12 populations across the sampling region will be targeted for collection at each
annual sampling. For SWCB, the target will be a minimum of six populations. For CEW, the
target will be a minimum of 10 populations. Pest populations should be collected from multiple
corn-growing states reflective of different geographies and agronomic conditions. To obtain
sufficient sensitivity to detect resistance alleles before they become common enough to cause
measurable field damage, each population collection shall attempt to target 400 insect genomes
(egg masses, larvae, mated females, and/or mixed-sex adults), but a successful population
collection will contain a minimum of 100 genomes. It is recognized that it may not be possible
to collect the target number of insect populations or genomes due to factors such as natural
fluctuations in pest density, environmental conditions, and area-wide pest suppression.

The sampling program and geographic range of collections may be modified as appropriate based
on changes in pest importance and for the adoption levels of MON 89034. The Agency shall be
consulted prior to the implementation of such modifications.

The registrant will report to the Agency by August 31% of each year, beginning in 2010, the
results of the population sampling and bioassay monitoring program.

Any incidence of unusually low sensitivity to the Cryl A.105 and Cry2Ab2 proteins in bioassays
shall be investigated as soon as possible to understand any field relevance of such a finding.
Such investigations shall proceed in a stepwise manner until the field relevance can be either
confirmed or refuted, and results of these shall be reported to the Agency annually before August
31%, beginning in 2010. The investigative steps will include:

1. Re-test progeny of the collected population to determine whether the unusual bioassay
response is reproducible and heritable. If it is not reproducible and heritable, no further
action is required.

2. If the unusual response is reproducible and heritable, progeny of insects that survive the
diagnostic concentration will be tested using methods that are representative of exposure to
MON 89034 under field conditions. If progeny do not survive to adulthood, any suspected
resistance is not field relevant and no further action is required.
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3. Ifinsects survive steps 1 and 2, resistance is confirmed, and further steps will be taken to
taken to evaluate the resistance. These steps may include:

¢ determining the nature of the resistance (i.e., recessive or dominant, and the level
of functional dominance);

e estimating the resistance-allele frequency in the original population;

s determining whether the resistance-allele frequency is increasing by analyzing field
collections in subsequent years sampled from the same site where the resistance allele(s) was
originally collected,;

s determining the geographic distribution of the resistance allele by analyzing field collections
in subsequent years from sites surrounding the site where the resistance allele(s) was
originally collected.

Should field relevant resistance be confirmed, and the resistance appears to be increasing or

spreading, Monsanto will consult with the Agency to develop and implement a case-specific

resistance management action plan.

(2) Investigation of Reports of Unexpected Levels of Damage by the Target Pests:

Monsanto will follow up on grower, extension specialist or consultant reports of unexpected
levels of damage by the lepidopteran pests listed on the pesticide label. Monsanto will instruct its
customers to contact them if such incidents occur. Monsanto will investigate all legitimate
reports submitted to the company or the company's representatives.

If reports of unexpected levels of damage lead to the suspicion of resistance in any of the key
target pests (ECB, SWCB, CEW, and FAW), Monsanto will implement the actions described
below, based on the following definitions of suspected resistance and confirmed resistance.

Suspected resistance

EPA. defines suspected resistance to mean field reports of unexpected levels of insect feeding
damage for which:

» the com in question has been confirmed to be lepidopteran-active Bt corn;

» the seed used had the proper percentage of com expressing B¢ protein;
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o the relevant plant tissues are expressing the expected level of Bt protein; and

s it has been ruled out that species not susceptible to the protein could be responsible for the
damage, that no climatic or cultural reasons could be responsible for the damage, and that
there could be no other reasonable causes for the damage.

The Agency does not interpret suspected resistance to mean grower reports of possible control
failures or suspicious results from annual insect monitoring assays, nor does the Agency intend
that extensive field studies and testing be undertaken to confirm scientifically the presence of
insects resistant to MON 89034 in commercial production fields before responsive measures are
undertaken.

If resistance is suspected, Monsanto will instruct growers to do the following:

e Use alternative control measures in MON 89034 fields in the affected region to control the
target pest during the immediate growing season.

¢  Destroy MON 89034 crop residues in the affected region within one month after harvest with
a technique appropriate for local production practices to minimize the possibility of resistant
insects over-wintering and contributing to the next season’s target pest population.

Additionally, if possible, and prior to the application of alternative contro] measures or
destruction of crop residue, Monsanto will collect samples of the insect population in the
affected fields for laboratory rearing and testing, Such rearing and testing shall be conducted as
expeditiously as practical.

Confirmed resistance

EPA defines confirmed resistance to mean, in the case of field reports of unexpected levels of
damage from the key target pests, that all the following criteria are met:

s There is >30% insect survival and commensurate insect feeding in a bioassay, initiated with
neonate larvae, that uses methods that are representative of exposure to B¢ cormn hybrids under
field conditions (ECB and SWCB only).

¢ In standardized laboratory bioassays using diagnostic concentrations of the Bt protein suited
to the target pest in question, the pest exhibits resistance that has a genetic basis and the level
of survivorship indicates that there may be a resistance-allele frequency of > 0.1 in the
sampled population.
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* Instandardized laboratory bioassays, the L.Csy exceeds the upper limit of the 95% confidence
interval of the LCsp for susceptible populations surveyed both in the original baselines
developed for this pest species and in previous years of field monitoring.

(3) Response to Confirmed Resistance in a Key Target Pest as the Cause of Unexpected
Levels of Damage in the Field

When field resistance is confirmed (as defined above), the following steps will be taken by
Monsanto:

+ EPA will receive notification within 30 days of resistance confirmation;

» Affected customers and extension agents will be notified about confirmed resistance within
30 days;

¢ Monitoring will be increased in the affected area and local target pest populations will be
sampled annually to determine the extent and impact of resistance;

s [fappropriate (depending on the resistant pest species, the extent of resistance, the timing of
resistance, and the nature of resistance, and the availability of suitable alternative control
measures), alternative control measures will be employed to reduce or control target pest
populations in the affected area. Alternative control measures may include advising
customers and extension agents in the affected area to incorporate crop residues into the soil
following harvest to minimize the possibility of over-wintering insects, and/or applications of
chemical insecticides;

+ Unless otherwise agreed with EPA, stop sale and distribution of the relevant lepidopteran-
active B¢ com hybrids in the affected area immediately until an effective local mitigation plan
approved by EPA has been implemented,;

» Monsanto will develop a case-specific resistance management action plan within 90 days
according to the characteristics of the resistance event and local agronomic needs. Monsanto
will consult with appropriate stakeholders in the development of the action plan, and the
details of such a plan shall be approved by EPA prior to implementation;

» Notify affected parties (e.g., growers, consultants, extension agents, seed distributors,
university cooperators and state/federal authorities as appropriate) in the region of the
resistance situation and approved action plan; and
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In subsequent growing seasons, maintain sales suspension and alternative resistance
management strategies in the affected region(s) for the Bt corn hybrids that are affected by
the resistant population until an EPA-approved local resistance management plan is in place
to mitigate the resistance.

A report on results of resistance monitoring and investigations of damage reports must be
submitted to the Agency annually by August 31% each year, beginning in 2010, for the duration
of the conditional registration.

g) Annual Reporting Requirements for MON 89034

1)

2)

3)

4)

3)

6)

Annual Sales: reported and summed by state (county level data available by request), January
31* each year, beginning in 2010;

Grower Agreement: number of units of MON 89034 seeds shipped or sold and not returned,
and the number of such units that were sold to persons who have signed grower agreements,
January 31" each year, beginning in 2010;

Grower Education: substantive changes to education program completed previous year,
January 31* each year, beginning in 2010;

Compliance Assurance Plan: Compliance Assurance Program activities and results, January
31" each year, beginning in 2010;

Compliance Survey Results: to include annual survey results and plans for the next year; full
report January 31* each year, beginning in 2010;

Insect Resistance Monitoring Results: results of monitoring and investigations of damage
reports, August 31% each year, beginning in 2010.
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If the above conditions are not complied with, the registration will be subject to cancellation
in accordance with FIFRA section 6(¢). Your release for shipment of this product constitutes
acceptance of these conditions. If you have any questions contact Jeannine Kausch at 703-347-8920
or by email at: kausch.jeannine@epa.gov.

A stamped copy of the label is enclosed for your records.

Sincerely,

Sheryl K. Reilly, Ph.D., Chief
Microbial Pesticides Branch
Biopesticides and Pollution
Prevention Division (7511P)

Enclosure {1):
-Accepted Label
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Requested Changes for MON 89034 (#524-575) Label
(**Some of the changes are reflected in blue.)

1) If there is intention to use an alternate brand name for MON 89034 (i.e., YieldGard
VT PRO™ corn) as is shown in the grower agreement sample that you submitted, this
must be indicated on the label under the primary brand name. For example:

MON 89034
(alternate brand name: YieldGard VT PRO™ corn)

2) Please make the following modifications to the INGREDIENT STATEMENT:

» Forthe Cryl A.105 protein, please indicate the same number of significant digits

throughout the range of the active ingredient component (e.g., 0.0020 — 0.0056%)).

» Please indicate the other ingredients, similar to the most recently accepted MON

?ij@f"}? 88017 label dated 06/10/2008. For example:

Other Ingredients:

Substance produced by a marker gene and the genetic material necessary for its
production (vector PV-ZMIR245) in event MON 89034 corn.....percentage range

» DPlease include an asterisk after all percentage ranges listed in the INGREDIENT
STATEMENT (for besk active and other ingredients) and before the statement,
“Percentage (wt/wt) on a dry weight basis whole plant (forage).”

3) Please resituate the label so that the KEEP OUT OF REACH OF CHILDREN
statement is located above the signal word, CAUTION.

4) Please change the statement “MON 89034 can be crossed with events MON 88017,
TC1507, or DAS-59122-7 to produce combined trait corn products” to the following
statement (per the updated terms and conditions):

“This plant-incorporated protectant may be combined through conventional breeding
with other registered plant-incorporated protectants that are similarly approved for use in
combination, through conventional breeding, with other registered plant-incorporated
protectants to produce inbred corn lines and hybrid corn varieties with combined
pesticidal traits.”

5) Please insert the sub-heading, 1) Refuge Requirements for MON 89034 Field Corn,

after the 3% set of statements in the Directions for Use.

**This has been requested in order to remove the post-harvest requirements for sweet
corn from the “refuge requirements” and place them in their own section.



6) Please change the wording in the 4™ set of statements under the Directions for Use to
the following for clarification:

“In order to minimize the risk of corn borers developing resistance to MON 89034 field
corn, an insect resistance management plan must be implemented. which includes
planting of a structured refuge.”

**Statement “these pests” is referring back to the 2" set of statements under the
Directions for Use but could use specification because of the intervening language
between the above language and the language it is referring back to.

7) Please change the statement ‘“These refuge requirements do not apply to seed
increase/propagation of inbred and hybrid seed corn and small scale research trials for
observation, nor to commercial hybrid seed corn” to the following statement (per the
updated terms and conditions):

“These refuge requirements do not apply to seed increase/propagation of inbred and
hybrid seed corn up to a total of 20,000 acres per county and up to a combined United
States (1U.S.) total of 250,000 acres per plant-incorporated protectant (PIP) active
ingredient per registrant per year. Furthermore, these refuge requirements do not apply to
commercial hybrid sweet corn.”

8) Please change the sub-heading, 2) Corn-Belt/Non-Cotton Growing Areas, to the
sub-heading, a) Corn-Belt/Non-Cotton Growing Area Refuge Requirements.

9) Under “Corn-Belt/Non-Cotton Growing Area Refuge Requirements,” please
remove the 1% set of statements as this has been separated into another section.

10) Under “Corn-Belt/Non-Cotton Growing Area Refuge Requirements,” please
change the current 2™ set of statements to the following;

“For MON 89034 field corn grown outside cotton-growing areas (e.g., the Corn Belt),
grower guides must specify that growers must adhere to the following refuge
requirements. Growers who fail to comply with the IRM requirements risk losing access
to Monsanto corn PIP products.”

“Growers must plant a structured refuge of at least 5% corn, which 1s not a lepidopteran-
protected Bt corn hybrid. The refuge may be ireated with msecticides, as detiled below,
to control lepidopteran stalk-boring and other pests.”

11) Under “Cotton-Growing Area Refuge Requirements,” please remove the current
2" set of statements as this has been separated into another section.

12) Under “Cotton-Growing Area Refuge Requirements,” please change
“lepidopteran-protected Bt field corn” to “MON 89034 field corn.” Also, please add the
following sentence, “Growers who fail to comply with the IRM requirements risk losing



access to Monsanto co. P products,” afier the corrected sente  j(Matching the
statement found under the Corn-Belt Refuge Requirements section). '

13) Under “Cotton-Growing Area Refuge Requirements,” please change the 2%
sentence in the current 4™ set of statements to the following:

“The refuge may be treated with insecticides, as detailed beiow, to control lepidopteran
stalk-boring and other pests.”

14) Under “Cotton-Growing Area Refuge Requirements,” please arrange the diagrams
and statements detailing refuge types, external refuge distance, and strip refuge
explanation as is done in the Corn-Belt Refuge Requirements section for consistency and
clarity.

15) Under “Cotton-Growing Area Refuge Requirements,” please remove “(1/4 mile or
closer preferred)” from the current 6™ set of statements.

16) Irnmediately follow the Cotton-Growing Area Refuge Requirements section, but
before the Corn Insects Controlled section, please insert the foliowing statements
referring to use of MON 89034 in sweet corn:

2) Post-Harvest Requirements for MON 89034 Sweet Corn

For MON 89034 sweet corn, growers are required to destroy any MON 89034 sweet corn
stalks that remain in the field following harvest via rotary mowing, discing, or plow-
down within one (1) month of harvest.



“SCHNEIDER, RUSSELL P To Jeannine Kausch/DC/USEPA/US@EPA
[AG/1920}°

<russell.p.schneider@monsa ce
nto.com> bce
12/04/2008 02:44 PM Subject RE: 5% refuge for MON 83034

Jeannine,
Thank you wvery much. We look forward to seeing the draft.
Russ

————— Original Message-----

From: Kausch.Jeannine@epamail.epa.gov [mailto:Kausch.Jeannine@epamail.epa.gov]
Sent: Thursday, December 04, 2008 2:30 PM

To: SCHNEIDER, RUSSELL P [AG/1920]

Subject: Re: 5% refuge for MON 89034

Hi Russ,

I was going to call you and provide you with a status but will instead
try to explain, in this email, what stage I am in with regards to
drafting the letters for the 5% refuge for MON 89034 and MON 89034 x MON
88017. I have been working with Alan to capture the relevant elements of
the amendment, which has not been problematic. However, I am also
updating the terms and conditions of the original registration notice of
both products to reflect that various conditions have been submitted, to
reflect certain cross resistance concerns that have been addressed
{(between Cryla.105 and Cryira}, to clarify certain points, and to
standardize the terms and conditions in accordance with the most recent
ABSTC language. I am almost done drafting the letters but please be
aware that there are still several steps before approval as I need to
ensure the labels match the terms and conditions of both registrations
and the letters need to go through management. Also, I would like to
send you a draft copy of the letters, so that you know what is being
altered from the original registration notices. I expect to get draft
copies of acceptance letters and any comments I have on the labels by
the middle of next week.

Thanks,
Jeannine

Environmental Protection Specialist
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs

(703) 347-8920 (telephone)

{(703) 305-011g8 (fax}

*SCHNEIDER,

RUSSELL P

[AG/1920]" To
<rugsell.p.schne Jeannine Kausch/DC/USEPA/USGEPRPA
ider@monsanto.co ccC

>



Subkject
12/04/2008 01:47 5% refuge for MON 89034
PM

Jeannine,

Per Mike's earlier note, I wanted to check on the status of the 5%
refuge reguest for MON 89034. 1In one of my last meetings with Alan and
Sheryl they indicated the review was completed and I was hoping a
decision had been made. Do you know when we will hear from your agency?

Russ

This e-mail message may contain privileged and/or confidential
information, and is intended to be received only by persons entitled to
recelve such information. If you have received this e-mail in error,
please notify the sender immediately. Please delete 1t and all
attachments from any servers, hard drives or any other media. Other use
of this e-mall by you is strictly prohibited.

211 e-malls and attachments sent and received are subject to monitoring,
reading and archival by Monsanto, including its subsidiaries. The
reciplent of this e-mail is solely responsible for checking for the
presence of "Viruses" or other "Malware". Monsanto, along with its
subsidiaries, accepts no liability for any damage caused by any such
code transmitted by or accompanying this e-mail or any attachment.

This e-mail message may contain privileged and/or confidential information,
and is intended to be received only by persons entitled to recelve such
information. If you have received this e-mail in error, please notify the
sender immediately. Please delete it and all attachments from any servers,
hard drives or any other media. Other use of this e-mail by you is strictly
prohibited.

All e-mails and attachments sent and received are subject to monitoring,
reading and archival by Monsanto, including its subsidiaries. The recipilent of
this e-mail is solely responsible for checking for the presence of "Viruses"
or other "Malware". Monsanto, along with its subsidiaries, accepts no
liability for any damage caused by any such code transmitted by or
accompanying this e-mail or any attachment.



Jeannipe To Alan Reynolds/DC/USEPA/US@EPA
Kausch/DC/USEPA/US

12/02/2008 01:29 PM

(=]
ke

Subject Draft Amendment Acceptance letters for MON 88034 and
Mon 89034 x MON 88017

Hi Alan,

It took me some time to integrate everything from the ABSTC standardized registrations but [ think |
captured the appropriate items for field and sweet corn in both amendment letters Additionally, | made the
appropriate changes to reflect the permitted reduction for corn borer refuge for the Corn Belt and that
Monsanto met the requirements for evaluating cross resistance {for now) of Cry1A.105 and Cry1Fa.
However, | would appreciate  you still look over both letters for accuracy and consistency as | am prone
to mistakes, in general, but particularly after looking at something for too long.

Would you also be able to look at two specific items (that appear on the original registration notices) that
I've included in the current letiers but have some questions abou®?

a) On page 11 of the MON 89034 letter, why did we ask the registrant to follow-up on grower,
extension specialist or consultant reporis of unexpected damage
or control failures for corn rootworm? | thought the two proteins in MON 89034 specifically
targeted anly lepidopteran pests, so why the concern about resistance
in corn rootworm? Perhaps, a stupid question, but [ am just curious as to why we would
include that requirement for MON 89034,

b} On page 5 of the MON 89034 letter, the last requirement in the table refers to cross-resistance
concern in southern cotton-growing areas, but it seems to describe the same
concept as is provided in the box above it which references to cross resistance with other
proteins in other Bfcorn and cotton plants. Is there a difference that | am missing?
Your red ink input is much appreciated.
Thanks,
Jeannine

**Jeannetie does not have the hard copies of the data packages for this amendment and did not get them
from you for her peer review, Wonder where they could be?

MON 89034 « MON 88017 _Amendment_t2-01-2008.doe MON 89034_£\mendménlm‘l 2-81-2088.doc



/s, Alan To Jeannine Kausch/DCAJSEPA/US@EPA
~<e. Reynolds/DC/USEPA/U
. ’?M eynoias S cc Jeannette Martinez/DC/USEPA/US@EPA, Mike

A
3 f 11/12/2008 06:46 PM Mendelschn/DC/USEPAIUS@EPA
i bce

Subject MON 85034 amendment - completed review

Hi Jeannine-

I'm attaching an electronic copy of the MON 83034 review -- the original is on your chair. Mike- please
use this version for archiving in ARS.

Jeanhette-

Did | give you the MRID volume for the secondary review? If so, can you please give it to Jeannine?
Also, after much thought, | decided that your major comment {i.e. modeling using Cry1Ab and assuming
complete cross resistance) is more relevant ta ECB. Our primary concern with Cry1Ac and cross
resistance to Cry1A.105 is with CEW (which was not included in the modeling). Therefore, | left the
review as is....we can discuss further when 1 see you next at ESA

Alan

GF

MCN 83034 - amendment.dac

Alan Reynolds
Ertomolagist
Biopesticides and Poliution
Prevention Divizion (7511P)
thice of Pesticide Programs

nvironmental Protection Agency
& Pennsylvania Avenue NW
- Washinglon, DC 20450
- phone; (T03) GD5-0515
Jax; [T03) 3087026
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ROV 12 2008
MEMORANDUM

SUBJECT: Review of an amendment request to reduce the refuge
required for MON 89034 corn in the Corn Belt.
EPA Reg No. 524-575 and 524-576. MRID#: 474748-01.
Decision#: 394797. DP Barcode: 354723,

TO: - Jeannine Kausch, Regulatory Action Leader
Microbial Pesticides Branch
Biopesticides and Pollution Prevention Division (7511F)

FROM: Alan Reynolds, Entomologist % s
Microbial Pesticides Branch

Biopesticides and Pollution Prevention Division (7511F)

PEER

REVIEW: Jeannefte Martinez, Ecologist
Microbial Pesticides Branch
Biopesticides and Pollution Prevention Division (

11P)

Action Requested

BPPD' has been asked to review an amendment request submitted by Monsanto
Company to reduce the required refuge for MON 89034 Bt comn (EPA Reg. No. 524-575)
and MON 89034 x MON 88017 Bt corn (524-576) in the Corn Belt. MON 89034 was
initially registered with a requirement to plant a 20% refuge in the Corn Belt; Monsanto
is proposing to reduce the percent refuge to 5% in these areas. In support of the
amendment request, Monsanto submitted data and an analysis of potential resistance risk
in a volume titled “Assessment of the Impact of MON 89034 Infroduction on Bt
Resistance Development in European and Southwestern Corn Borer” (MRID# 474748-
01).

Conclusions and Recommendations

1) Monsanto’s request to reduce the required non-Bt corn refuge for MON 89034 corn
from 20% to 5% is scientifically supported by the submitted cross resistance information
and model simulations and should not significantly increase the risk of resistance for .

! The use of BPPD) in this review refers 10 the BPPD IRM Team consisting of Alan Reynolds and Jeannetie
Martinez

Inlermat Address (URL) & hip/iwww.epa.gov
Recycled/Recyclable e Prinfed with Vegetable Oil Based Inks on 100% Postconsumer, Process Chlorine Free Becydled Paper



European corn borer (ECB) and southwestern corn borer (SWCRB). While there are still
some uncertainties regarding the refuge reduction (described below in # 3-5), the overall
conclusions and recommendations are not affected.

2) BPPD notes that this request pertains only to MON 89034 grown in the U.S. Com
Belt; MON 89034 grown in southem cotton-growing regions (as defined by the terms and
conditions of registration) is unaffected by this amendment and must be planted with a
20% non-Bt com refuge. Although not formally addressed in the submission, the
conclusions of this review are also applicable to the lepidopteran refoge portion of the
MON 89034 x MON 88017 registration (EPA Reg. No. 524-576).

3) As a condition of registration of MON 89034, Monsanto was required to analyze
potential cross resistance in existing Bt corn and Bt cotton products for Cryl1A.103,
Cryl¥Fa and CrylAc. Monsanto has sufficiently addressed cross resistance for
CrylA.105 and CrylFa in this submission, but insufficient analysis was provided for
CrylAc and Cryl A.105. So that BPPD can fully assess the cross resistance potential of
CrylA.105 with Cryl Ac, it is recommended that Monsanto provide additional
information either experimentally (i.e. binding studies or with resistant colonies) or using
another analysis.

4) Potential cross resistance between CrylA.105 with Cryl Ac is an issue primarily for
the corn earworm (CEW), which feeds on corn and cotton and could be exposed to both
Cryl A.105 (in MON 89034 corn) and Cryl Ac (in Bollgard cotton). However, several
factors reduce the likelihood of CEW resistance developing to MON 89034 corn with a
5% refuge: 1) CEW is not as prominent a pest in the Corn Belt as ECB; 2) CEW does
not overwinter well in the Com Belt; 3) CEW is highly polyphagous (feeding on
numerous crops and wild hosts) and there may be some degree of natural refuge in the
Corn Belt. '

5) BPPD noted several limitations to the model simulations used to support the
amendment: 1) No model simulations were conducted to compare 5% {proposed) vs.
20% (current) refuge for MON 89034; 2) The model time horizon (30 years) limited
comparisons between many of the model scenarios; 3) SWCB scenarios included dose
mortality estimates somewhat higher than those suggested by previously-submitted data.
While BPPD believes the model analysis would have been improved had these areas been
addressed, the impact on the model output would likely not have been great enough to
alter the overall conclusions.

6) Since MON 89034 is an expiring registration (expiration date: September 30, 2010),
BPPD recommends reevaluating the 5% refuge if warranted by cross resistance data or
other information received during this interim period.

Background

MON 89034 and MON 89034 x MON 88017 are plant-incorporated protectants (PIP)
that were registered for commercial use on June 10, 2008, Event MON 89034 contains



two proteins (Cryl A.105 and Cry2 Ab2) that are targeted against lepidopteran comn pests
including European corn borer (Ostrinia nubilalis, ECB), corn earworm (Helicoverpa
zea, CEW), southwestern corn borer (Diatraea grandiosella, SWCB), and fall armyworm
(Spodoptera frugiperda, FAW). MON 88017 was registered separately in 2003 and
controls com rootworm (Diabrotica sp., CRW),

As part of the IRM proposal for MON 89034 corn, Monsanto proposed a 5%
lepidopteran structured refuge for non-cotton growing regions instead of the 20% refuge
that has been required for all other Bt corn registrations. Monsanto reasoned that the
combination of two toxins targeting lepidopteran comn pests with no cross resistance
allowed for a reduced refuge with little risk of resistance. BPPD’s review of the IRM
proposal (BPPD 2007) agreed with much of Monsanto’s justification but determined that
there were a number of uncertainties in the request for lower refuge. Specifically, there
were three areas of concern: 1) Cryl A.105 and Cry2Ab2 dose determination for the
major target pests (ECB, CEW, SWCRB, and FAW); 2) cross resistance potential between
CrylA.105 and CrylF and CrylAc (toxins expressed in previously-registered PIPs); and
3) species-specific (e.g, ECB and SWCB for the Corn Belt), spatially-explicit, landscape
modeling to explore the durability of MON 89034 versus single-protein Bt corn products,
Given the uncertainty of the reduced refuge request, EPA registered MON 89034 with a
20% structured refuge requirement, similar to other Bt corn products. Separately, EPA
did agree with Monsanto’s request to reduce refuge in cotton-growing areas from 50% to
20% (see discussion in BPPD 2007). As a condition of registration, Monsanto was
required to address cross resistance in existing Bt corn and Bt cotton products for

Cryl A.105, CrylFa and Cryi Ac.

Monsanto has subsequently materials to address these three areas of uncertainty as part of
a new amendment request for a reduced 5% refuge for non-cotton regions. The response,
including a discussion of cross resistance and a new model, is included in a study titled
“Assessment of the Impact of MON 89034 Introduction on Bt Resistance Development in
European and Southwestern Corn Borer” (MRID# 474748-01).

Monsantg’s Proposed Amendment to Support a 5% Refuge for MON 89034

Monsanto’s proposal for a 5% refuge with MON 89034 includes two major components:
1) a discussion of the cross resistance potential between the toxins in MON 89034 and 2)
a deterministic model to simulate a 5% refuge and the risk of resistance for ECB and
SWCB. Each of these sections is described and reviewed individually below.

In lieu of submitting new dose determination data for Cry2Ab2 and CrylA.105 for the
major target pests, Monsanto has used the existing dose information (submitted for the
original registration) in the new simulation model. Therefore, Monsanto’s response to
the dose determination uncertainties (detailed in BPPD 2007) will be discussed and
reviewed in the modeling section below.

1) Cross Resistance Potential



MON 89034 contains both CrylA.105 and Cry2Ab2, which target the same lepidopteran
corn pest complex. The CrylA.105 toxin is a “chimeric” protein containing domains I
and IT and the C-terminal from CrylAc and domain III from CrylFa while the Cry2Ab2
protein is the same as that currently expressed in Monsanto’s Bollgard II cotton.
Monsanto has sufficiently demonstrated that the cross resistance potential between these
two proteins should be low, primarily due to differing modes of action (see discussion in
BPPD 2007). However, in evaluating new PIP traits, the landscape of previously-
registered toxins in the same crop must be taken into account. In addition, for corn PIPs,
cotton must also be considered because one of the key target pests, corn earworm {(also
referred to as cotton bollworm, CBW, when a pest on cotton), is a pest of both crops. As
a condition of registration, Monsanto was required to address cross resistance in existing
Bt corn and Bt cotton products for Cryl A.105, CrylFa and CrylAc.

Monsanto’s amendment submission for MON 89034 contained a discussion of cross
resistance including an analysis of previous studies as well as a sumiary of recently
developed data. Analysis of existing data was conducted for four toxin combinations: 1)
CrylAb vs. Cryl Ac; 2) CrylF vs. Cryl Ab and CrylAc; 3) Cry2Ab2 vs. Cryl proteins;
and 4) Cryl A.105 vs. Cryl Ab and CrylAc. New data were presented for comparisons
between Cryl A.105 and Cry2Ab2 vs. CrylF,

CrylAb vs. CrylAc: Based on a literature review of binding studies with numerous
lepidopteran species, Cryl Ac is known to have strong cross resistance with Cryl Ab.
Both toxins share a high affinity binding site in ECB, CEW/CBW, SWCB, FAW, and
others (references cited in MRID# 474748-01).

CrylF vs. Cryl Ab and CrvlAc: CrylF also shares a binding site with Cryl Ab/Cryl Ac,
though the level of cross resistance between CrylF and Cryl A is not as strong as Cryl Ab
vs. Cryl Ac. ECB resistant to Cryl Ab have been shown to be partially resistant to CrylF
although CrylF resistant ECB were not cross resistant to Cry1Ab and only slightly
resistant to CrylAc. Similar trends have also been shown with tobacco budworm
{(Heliothis virescens, TBW) (references cited in MRID# 474748-01). Overall, Cry1F can
be considered partially cross resistant to Cryl Ab and CrylAc, The availability of
binding sites may explain the partial cross resistance: CrylAb and CrylAc could have
more different sites to bind with than Cry1F so that resistance to CrylF still aliows for
some binding of CrylAb or Cryl Ac.

Cry2Ab vs. Cryl proteins: A literature review suggests that Cry2Ab has no cross
resistance potential with any of the currently registered Cryl proteins including CrylAb
and CrylAc. Studies have been conducted with numerous cotton pests including CEW,
TBW, pink bollworm (Pectinophora gossypiella, PBW), and Helicoverpa armigera that
revealed no shared binding sites between Cry2A and Cryl Ab or Cryl Ac proteins.
Additional studies with Cryl Ac-resistant TBW, CEW/CBW, and PBW found no cross
resistance with Cry2Ab (references cited in MRID# 474748-01). Previously submitted
data by Monsanto for MON 89034 (Head 2006; reviewed in BPPD 2007) demonstrated
that Cryl Ab-resistant ECB were not found to be cross resistant with Cry2Ab while
Cry2Ab2-resistant H, armigera were not cross resistant with Cryl A.105 or CrylAc.




CrylA.105 vs. CrylAb and CrylAc: For Cryl Ab, a previously submitted binding study
with ECB (Head 2006; reviewed in BPPD 2007) showed that the protein has a distinct
binding site from CrylA.105. This was confirmed by studies with Cryl Ab-resistant ECB
and sugarcane borer (Diatraea saccharalis, SCB) that showed no cross resistance with
CrylA.105. Monsanto argues that due to similar characteristics between Cryl Ab and
CrylAc (i.e. mode of action), it is reasonable to assume that Cryl Ac should not be cross
resistant with Cryl A.105. However, no binding studies or experiments with resistant
colonies were described to verify that assumption.

CrvlA 105 and Crv2Ab2 vs. CrylF: New data were cited by Monsanto (Schlenz et al.
2008) to assess the cross resistance potential between Cryl A.105/Cry2Ab2 and CrylF
using CrylF-resistant ECB and FAW colonies. Artificial diet bioassays were used to test
CrylA.105, Cry2Ab2, and control groups against ECB and FAW colonies previously
selected for high-level CrylF resistance as well as unselected control colonies. A range
of five concentrations was used and the test was conducted over a seven day period to
determine growth inhibition (Glsp) for each colony. The results showed that, as expected,
CrylF-resistant ECB and FAW were not cross resistant with Cry2Ab2 - the Glsg
resistance ratios (CrylF-resistant : CrylF-susceptible) were 1.4 for ECB and 0.11 for
FAW. With Cryl A.105, the Gl resistance ratios were > 3.9 for ECB and 7.0 for FAW,
indicating low level cross resistance,

Table 1. Cross resistance potential of MON 89034 (Cryl A.105 and Cry2Ab2) with
previously registered Bt com toxins.

Bt toxins in MON 89034
Existing Bt toxins ‘CrylA.105 Cry2Ab2
CryiAb No cross resistance (ECB, No cross resistance (ECB) -
SCB)
CrylAc Unlikely cross resistance, but No cross resistance (TBW,
unverified experimentally PBW, CEW/CBW)
CrylF Low level cross resistance | No cross resistance (ECB, FAW)
(ECB, FAW)

BPPD Review - Cross Resistance

BPPD agrees with Monsanto’s characterization of the cross resistance potential for the
Cryl1A.105 and Cry2Ab2 toxins with 1) each other (previously demonstrated in Head
2006), 2) CrylF, and 3) Cryl Ab. Binding and resistant colony work conducted by
Monsanto and other researchers clearly show that no cross resistance can be expected
between CrylA.105, Cry2Ab2 and Cryl Ab (see Table 1 above). New data referenced in
Monsanto’s amendment request also experimentally demonstrate the cross resistance
potential between CrylF and Cry2Ab2 (no cross resistance) and Cryl A.105 (low cross
resistance). '




However, BPPD still has reservations about Cryl Ac. While Monsanto has made the case
that Cryl Ac should be expected to behave like Cry1Ab due to a similar mode of action,
no experimental data (i.e. binding studies or bioassays with resistant insect colonies) were
provided either in the original MON 89034 IRM submission (Head 2006) or the follow-
up amendment request (MRID# 474748-01). BPPD notes that Cryl A.105 (a chimeric
protein) contains domains [ and 1I and the C-terminal from CrylAc. Cross-resistance
could result when proteins share key structural features, which allows one resistance
mechanism to confer resistance to more than one protein (Tabashnik, 1994; Gould et al,,
1995).

BPPD recognizes that at the present time there are no registered Bt corn products
containing Cryl Ac. Therefore, exposure to ECB and SWCB to Cryl Ac is unlikely, as
neither is known as a cotton pest. FAW may occasionally feed on cotton, but favor corn
and is also unlikely to have much exposure to Cryl Ac. On the other hand, successive
generations of CEW may feed on both corn and cotton during the same growing season.
This could result in a potential “double” exposure to Bt cotton (including Cryl Ab) and Bt
corn (including CrylA.105) and increased selection pressure for resistance, particularly if
there is a risk of cross resistance. '

Given that Monsanto has proposed to substantially reduce refuge for MON 89034 from
20% to 5%, cross resistance is an important consideration even for Cryl Ac. Although
improbable, BPPD cannot rule out that a CEW/CBW population could develop CrylAc
resistance in cotton and then encounter MON 89034 corn. {Tabashnik et al. (2008) have
argued that Cryl Ac resistance has already evolved in CBW in the south, although this
conclusion has been disputed (Moar et al. 2008).] Should there be a degree of cross
resistance between Cryl Ac and CrylA.105, MON 89034 might functionally have only
Cry2Ab2 remaining as an effective toxin against CEW. With a reduced refuge (5%},
selection pressure could be increased for resistance to MON 89034 and Cry2Ab2 (which
also is expressed in Bollgard II cotton). So that BPPD can fully assess the cross _
resistance potential of Cryl A.105 with CrylAc in CEW/CBW, it is recommended that
Monsanto provide additional information either experimentally (i.e. binding studies or
with resistant colonies) or using another analysis. Alternatively, Monsanto could revise
the CEW model submitted with the original MON 89034 IRM plan (Head 2006) to
support 20% refuge in cotton-growing regions. This model simulated CEW resistance to
MON 89034 and assumed complete cross resistance between CrylA.105 and CrylAc;
the model could be adapted to evaluate a 5% refuge in the Corn Belt with similar
assumptions.

2) Modeling

As part of the review of Monsanto’s initial IRM plan for MON 89034, BPPD identified
the need for additional species-specific (e.g, ECB and SWCB for the Corn Belt),
spatially-explicit, landscape modeling to explore the durability of MON 89034 versus
single-protein Bt corn products (BPPD 2007). Previously, Monsanto had cited the
modeling work of Roush (1998) to demonstrate that a 5% refuge was justified with a two
toxin pyramided product. Roush’s model has a number of key assumptions, particularly



in terms of the toxin expression level in pyramided product. For homozygote susceptible
insects, the model assumes 95% mortality and 70% mortality for heterozygotes (with one
resistance allele) for each toxin. However, the dose information provided by Monsanto
for MON 89034 was not sufficient to demonstrate that each protein would kill 95% of the
homozygous susceptible insects and 70% of the heterozygotes (see BPPD 2007). BPPD
recommended that Monsanto further characterize the dose expression for the MON
89034 toxins for the major target pests of the Corn Belt (ECB and SWCB). Given the
dose uncertainties, BPPD could not at the time of registration support the use of Roush’s
model to justify a lower 5% refuge for MON 89034 (BPPD 2007).

Rather than re-run dose studies for CrylA.105 or Cry2Ab2, Monsanto created a
deterministic model for ECB and SWCB using dose mortality estimates consistent with
the previously conducted studies. The model (Gustafson and Head 2008; contained in
MRID# 474748-01) included the toxins from other registered Bt corn products (Cryl Ab,
CryIF) and has a number of assumptions and parameters:

¢ Dose mortality for ECB: 99.9% for Cryl (CrylAb, CrylF, CrylA.105) and
Cry2Ab2 toxins (one mortality scenario was modeled);

o Dose mortality for SWCB: 99 - 99.5% for Cryl and 85 - 95% for Cry2Ab2 (six
dose mortality scenarios were modeled);

» Complete resistance to Cry2Ab2 and CrylA.105 (i.e. survival probability of
heterozygote resistant individuals = 1) with no fitness costs;

e Heterozygotes (i.e. with one resistance allele) survival probability is twice that for
homozygote susceptible insects;

s Three cross resistance scenarios: 1) CrylA.105 and CrylAb fully cross resistant
(but not Cry1F) (the “base case” scenario); 2) CrylA.105 and CryIF fully cross
resistant (but not Cryl Ab) (alternate “base case” scenario), and 3) Cryl A.105,
CrylAb, and CrylF all fully cross resistant (worst case scenario);

e All resistance alleles (Cryl, CrylA.105, and Cry2Ab2) have initial frequencies of
0.005. CrylAb and CrylF are modeled as one output (i.e. estimated time to
resistance for Yieldgard/Herculex);

« MON 89034 was assumed to have a refuge of 5%; other single gene products
(Yieldgard and Herculex) were assumed to have 20% refuge;

e ECB and SWCB have no natural refuge (i.e. wild hosts or other cultivated crops
that could serve as a source of susceptible insects) and have two generations per
year on corn;

e A range of market share adoption values for MON 89034 and other products
{Herculex and Yieldgard) were included in the model simulations. MKT 1 =
100% MON 89034; MKT 2 = 50% MON 89034, 25% MON 810, 25% TCI1507,
MKT 3 =0% MON 89034, 50% MON 810, 50% TCI507.

Most of the assumptions above are conservative estimates, with the possible exception of
the dose mortality parameters for SWCB (see discussion in the BPPD review section).
Simulations were run with both ECB and SWCB to estimate the time to resistance (in
years; up to a maximum of 30 years) and resistance allele frequency for each of the three
cross resistance scenarios described above. Within each cross resistance scenario, model



runs were conducted for three different market adoption contingencies of MON 89034,
MON 810 (Cryl Ab Yieldgard) and TC1507 (CrylF Herculex).

ECB Results

For ECB, the results of the model runs were relatively consistent among the different
cross resistance and market adoption scenarios. In almost all cases, the durability of the
MON 89034 toxins (Cryl A.105 and Cry2Ab2; assuming a 5% refuge) exceeded the 30
year time frame of the model. Only in the “worst case” cross resistance scenario (1.e., all
three toxins cross resistant) was the durability of CrylA.105 less than 30 years (29 years)
for ECB -- Cry2Ab2 remained effective in all model simulations (> 30 years). For the
other Cryl toxins (Cryl Ab and CrylF) that are expressed in other Bt corn products,
resistance developed in less than 30 years for some of the cross resistance and market
adoption scenarios. In the “base case” (CrylAb and Cryl A.105 cross resistant), the
durability of Cryl Ab/Cry1F lasted 26 years (0% MON 89034, 50% MON 810, 50%
TC1507 ) and 29 years (50% MON 89034, 25% MON 810, 25% TC1507). However, for
the alternate base case (CrylF and Cryl A.105 cross resistance), resistance to

Cryl Ab/CrylF did not evolve within 30 years. In the worst case scenario (all three
toxins cross resistant), resistance to Cryl Ab/CrylF developed in 29 years.

SWCB Results

For SWCB, more model simulations were run to account for a range of dose mortalities.
Overall, durability of the traits was affected by the dose mortality scenarios -- the
simulations with lower dose mortality frequently resulted in fewer years to resistance in
CrylA.105 and CrylF than those with higher dose mortalities. As with ECB, Cry2Ab2
remained durable (>> 30 years) in all but one of the simulations regardless of the cross
resistance or market adoption scenario.

For the “base case” cross resistance scenario, the time to resistance was lowest in the
market adoption scheme (MKT 3) without MON 89034 (50% MON 810, 50% TC1507)
ranging from 17 years (lower dose mortalities for Cryl and Cry2Ab2 toxins) to 20.5
years (higher dose mortalities). Once MON 89034 was added to the model (MKT 1 and
2), the time to resistance with the Cryl toxins increased by 2 -2.5 years for all
simulations. CrylA.105 and Cry2Ab2 did not evolve resistance in any of the model runs
for MKT 2, although there were two instances with MKT 1 (100% MON 89034) in
which resistance evolved within 30 years. In both of these cases, lower dose mortality
values for SWCB (85% for Cry2Ab2; 99% for Cryl A.105) were included in the model.

Time to resistance in the “alternate base case” (CrylF and CrylA.105 cross resistant) was
> 30 years in almost all cases. Only in the simulation that incorporated the lowest dose
mortality values (85% for Cry2Ab2 and 99% for Cryl A.105) did resistance evolve to one
of the toxins (28.5 years for CrylA.105).

In the “worst case” (Cryl Ab, CrylF and Cryl A.105 are all cross resistant), resistance
developed in all scenarios for both the Cryl toxins and CrylA.105. Conversely,



Cry2Ab2 remained durable (> 30 years) for all of the simulations. Time to resistance in
the Cryl and Cryl A.105 toxins was lowest (17 years) in the model run using the lower
SWCB dose mortality values (85% for Cry2Ab2 and 99% for Cryl A.105). Resistance
also evolved for case with the higher dose mortality values, ranging up to 22 years for
each toxin. A truncated summary of the results for all of the model simulations is
contained in Table 2 below -- the complete results of the modeling are detailed in Tables
5 and 6 in Monsanto’s submission (MRID# 474748-01).

Table 2: Results of Monsanto’s model simulations of MON 89034 (5% refuge), MON
810, TC1507 (20% refuge) expressed in years to resistance (30 year maximum). Derived
from data reported in MRID# 474748-01.

Cro§s resisiance scenario
Pest Base case Alt. base 3
MKT1 | MKT2 | MKT3 case> | " Orstcase
CrylA.105 >30 >30 N/A >30 29
ECB Cry2Ab2 >30 >30 N/A >3( >30
Cryl Ab/CrylF N/A 29 26 >30) 29
CrylA 105 22.5->30 >30 N/A 28.5 ->30 17-22
SWCB Cry2Ab2 25->30 >30 - N/A >30 >30
Cryl Ab/CrylF N/A 19-23 17 -20.5 >3() 17-22

! Base case = Crvl Ab and Cry1A.105 cross resislant; three different marketing scenarios included (Mkt 1 =
100% MON 89034, 0% MON §10/TC1507; Mkt 2 = 50% MON §9034, 25/25% MON §10/TC1507; Mkt 3
= 0% MON 89034, 50/50% MON §10/TC1507).

2 AL base case = CrylF and Cryl A.105 cross resistanl (only Mkt 2 simulated).

* Worst case = CrylA.105, Cryl Ab, and CrylF all fully cross resistant {only Mkt 2 simulated),

Based on the model work, Monsanto concluded that the durability of the MON 89034
proteins (CrylA.105 and Cry2Ab2) will remain strong for both ECB and SWCB. Witha
5% refuge, Monsanto predicts that MON 89034 will have at least 22 years durability
even under the “worst case” model assumptions. The durability of Cry2Ab2 in the model
was particularly robust in almost all simulations for ECB and SWCB (only one
simulation predicted less than 30 years durability). Resistance to Cryl A.105 was also
rare in most simulations, although the “worst case” modeling (assuming complete cross
resistance with Cryl Ab and CrylF) showed resistance developing in less than 30 years.
Monsanto also noted that in the simulations with different market adoption scenarios, the
addition of MON 89034 increased the time to resistance for the previously registered
Cryl toxins (Cryl Ab and CrylF).

BPPD Review - Modeling

BPPD agrees with Monsanto’s overall conclusions that the model simulations
demonstrate the effectiveness in delaying resistance of MON 89034 and provide support
for the use of a 5% refuge in the Corn Belt. However, BPPD notes that some of the
parameters and assumptions of the model could be revised to improve and expand the
overall analysis.



For ECB, the model clearly predicts that resistance is unlikely to evolve to CrylA.105,
Cry2Ab2, or the previously-registered Cryl toxins. Even under the worst case scenario
that assumed complete cross resistance, the durability of all toxins was at least 29 years,
Presumably, a large reason for this is the high dose mortality of the MON 89034 toxins
against ECB. Previous mortality studies submitted by Monsanto (reviewed in BPPD
2007) showed that the Cryl A.105 and Cry2Ab2 proteins in MON 89034 each provide
essentially 100% control of ECB (Monsanto assumed 99.9% mortality for each toxin in
the model).

For SWCB, the model predictions were more varied, largely due to the different
simulations run with the range of dose mortality assumptions. Not surprisingly, the
simulations that were run with the lower mortality estimates (i.e. 85% for Cry2Ab and/or
99.0% for Cry1) resulted in less time to resistance than those using the higher dose
values. In the worst ¢case simudations with the lower dose estimates, SWCB resistance
evolved in 17 years to both CrylA.105 and Cryl Ab/CrylF while with the higher doses
resistance took 21 or 22 years to develop. As with ECB, Cry2Ab2 remained durable
(>30 years) for almost all of the simulations.

A number of factors appeared to influence the model results. BPPD agrees with
Monsanto that the addition of MON 89034 in the simulations testing various market
adoption scenarios delayed resistance in the other previously-registered Cry! toxins.
Likely, these results were due to less selection pressure on each individual toxin because
of a diverse mosaic of toxins in the landscape. Cross resistance was also an important
variable. Monsanto’s “base case” for cross resistance assumed cross resistance between
CrylAb and Cryl A.105. This resulted in resistance always developing in Cryl Ab/CrylF
(i.e. within 30 years), although Cryl1A.105 and Cry2Ab2 durability remained strong. On
the other hand, when cross resistance between Cry1 A.105 and CrylF was assumed,
resistance rarely developed in either the MON 89034 toxins or the existing Cryl toxins.
In the worst case scenario (all three toxins cross resistant), the durability of CrylA.105 to
SWCB was clearly impacted relative to the other cross resistance simulations.
Conversely, Cry2 Ab remained durable in almost all cases regardless of the varying
assumptions and scenarios included in the model. Since Cry2Ab is not cross resistant to
the Cry!l toxins, this result was not unexpected.

BPPD generally agrees with Monsanto that conservative assumptions were used in the
model. However, BPPD notes that several of the parameters could have been expanded
or have included an additional degree of conservatism or additional refinement to
improve the model analysis. For example, Monsanto’s simulations assumed a 5% refuge
for MON 89034 (while maintaining the 20% refiige for the other Bt toxins). Although
MON 89034 is currently registered with a requirement for a 20% refuge, simulations
were not run with the larger refuge size. Separate simulations with 5% and 20% MON
89034 refuges would have been useful for comparative purposes. To illustrate using the
SWCB “base case” (with the three different marketing adoption cases), with no MON
89034 adoption resistance to the Cryl toxins occured in17 - 20.5 years. When MON
89034 with a 5% refuge was included, the time to Cryl resistance was 19 - 23 years --
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indicating that the addition of MON 89034 provides some delay in resistance
development (2 - 2.5 years). It would have been interesting to observe the impact of
adoption of MON 89034 with a 20% refuge on Cryl resistance. In all likelihood, the
time to resistance would be increased, although the magnitude of such an increase is
unknown. Had the difference been small, it could be argued that there is little value
gained in having a 20% refuge versus a 5% refuge.

The model time frame (maximum 30 years) was another limiting parameter. Many of the
simulations resulted in no resistance within the 30 year time period of the model, so it
was difficult to discern the effects of certain variables (i.e. cross resistance, market
adoption, dose mortality) between model runs. Had the time horizon been extended (e.g.
to 50 years), differences between the various model scenarios may have been apparent.

For the SWCB simulations, Monsanto used dose mortality range of 85-95% for Cry2Ab2
and 99-99.5% for Cryl toxins. Based on the dose data submitted for the registration of
MON 89034 (reviewed in BPPD 2007), BPPD believes these estimates to be somewhat
high. For example, dose data for Cry2Ab2 and SWCB suggested a mortality range of 80-
90%. The CrylA.105 protein in MON 89034 provided approximately 95% control in
mortality assays, though the other registered Cryl proteins (CrylAb and CrylF) may
provide closer to 99% of SWCB. Had the model simulations been run with these more
conservative dose estimates, it is likely the time to resistance would have been reduced in
some scenarios. The extent of this effect is unknown, although BPPD notes that the
differences between the lower Cry2Ab2 dose (85%) and the highest dose (95%) in the
range appeatred to be negligible in the model runs (i.e. no differences in years to
resistance).

BPPI} Review - Overall Propeosal to Reduce Refuge

Taken together, Monsanto’s cross resistance and modeling work provides justification for
reducing the MON 89034 structured refuge requirement in the Com Belt from 20% to 5%
non-Bt corn. Key elements of support include a lack of cross resistance between
Cry2Ab2 and Cryl proteins and model simulations which demonstrate strong durability
of Cryl A.105 and Cry2Ab2 under a variety of dose, market adoption, and cross
resistance scenarios. Reducing the refuge to 5% is unlikely to increase the selection
pressure for resistance in either MON 89034 or the other previously-registered Cryl Ab or
CrylF corn hybrids.

Despite a good case for a refuge reduction, BPPD notes that there are still some
limitations and uncertainties in the analysis that could be addressed to provide additional
support for the proposal. These areas include:

e Cross resistance between Cryl Ac and Cryl A.105. CrylAc isregistered in Bt
cotton products and the chimeric protein Cryl A.105 has two Cryl Ac domains.
CEW {feed on both corn and cotton and successive generations may have exposure
to both Cryl A.105 and Cryl Ac during the same growing season;
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¢ No model simulations were conducted to compare 5% vs. 20% refuge for MON
89034; the model assumed a 5% refuge for MON 89034;

e The model time horizon was limited to 30 years. Many of the model runs did not
evolve resistance during this time precluding comparisons between some of the
scenarios; '

o  SWCB model simulations included dose mortality estimates somewhat higher
than those suggested by previously-submitted data. For Cry2Ab2, mortality
ranged from 80 to 90% in dose testing submitted for MON 89034 (instead of 85-
95% used in the model). Cryl1A.105 caused 95% mortality in submitted dose
studies, though a range of 99-99.5% was used in the model.

As a condition of registration of MON 89034, Monsanto was required to address cross

resistance in existing Bt corn and Bt cotton products for Cryl A.105, CrylFaand Cryl Ac.

Monsanto has sufficiently addressed cross resistance for Cryl A.105 and CrylFa, but
there are lingering questions regarding Cryl Ac and CrylA.105. The amendment
submission included only a circumstantial discussion of CrylAc cross resistance with an
assumption that the protein will behave similarly to Cryl Ab. However, since CrylA.105
contains domains I and II and the C-terminal from Cryl Ac, BPPD is still concemed
about the potential for cross resistance. As such, BPPD recommends additional work (as
described in the cross resistance section above) to satisfy the condition of registration.
Should additional cross resistance work (as previously described) demonstrate little or no
cross resistance potential between Cryl A.105 and CrylAc, further support conld be
provided for the use of a 5% refuge in the Corn Belt.

In terms of resistance risk for MON 89034, cross resistance between CrylAc and
Cryl A.105 is an issue primarily for CEW. This insect is known to feed on both corn and
cotton during the same growing season and could be exposed to Cryl A.105 (in corn) and
then Cryl Ac (in Bollgard cotton) later in the growing season. Theoretically, CEW could
develop resistance to Cryl Ac due to exposure in cotton -~ should there be a degree of
cross resistance between Cryl Ac and CrylA.105, MON 89034 could functionally have
only Cry2Ab2 remaining as an effective toxin against CEW. With-a reduced refuge
(5%), selection pressure could be increased for resistance to MON 89034 and Cry2Ab2
(which also is expressed in Bollgard II cotton). While these are legitimate concerns (and
reason for additional analysis), BPPD notes that there are several mitigating factors that
reduce the overall resistance risk for CEW and MON 89034. First, CEW is generally a
lesser pest in the Corn Belt than ECB (and in some areas SWCRB), primarily due to poor
overwintering capability in much of the Corn Belt (i.e. north of Virginia, Tennessee, and
Missouri). Therefore, selection pressure for resistance will likely be less for CEW than
ECB which does overwinter in the Corn Belt. On the other hand, in cotton-growing
regions south of the Corn Belt where CEW can overwinter, conditions for resistance
development may be more probable. In these areas, a 20% refuge (approved with the
initial registration of MON 89034) will still be required. Along these lines, in
Monsanto’s original MON 89034 IRM submission, modeling was conducted to support
the use of a 20% refuge for CEW in southern cotton-growing regions (see discussion in
BPPD 2007).
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A second mitigating factor is that CEW is a highly polyphagous insect and is known to
feed on a wide variety of plants including weeds, wild hosts, and other cultivated crops
(unlike ECB and SWCB which feed primarily on com). Analysis conducted for Bollgard
IT cotton determined that a natural refuge is present for CEW (CBW) in cotton growing
areas in the southeastern U.S, (see BPPD 2004 and 2006). It is likely that in the Corn
Belt, there is also at least some degree of natural refuge that could supplement a 5%
structured refuge to help reduce the overall selection pressure on CEW and MON 89034.
BPPD emphasizes that natural refuge for CEW has been quantified only in cotton-
growing regions and that host utilization patterns in the Corn Belt are speculative.

The other modeling parameter uncertainties detailed above are relatively minor, though a
more expanded model analysis could have provided stronger support for the proposal.
Separate model runs with 5% and 20% MON 89034 refuges would have been useful to
compare potential differences in times to resistance. Although since most of the

simulations did not result in resistance within 30 years, any differences would have been

difficult to detect. Expanding the time horizon of the model (e.g. from 30 years to 60
years) possibly could have fleshed out variation between model] scenarios and provided a
more thorough basis for cornparison. Finally, BPPD would have preferred if Monsanto
had used the more conservative estimates of SWCB dose mortality (based on the MON
89034 dose data), though the impact on the model output would likely have been
relatively srnall.

MON 89034 is an expiring registration {expiration date: September 30, 2010) and BPPD
recommends reevaluating 5% refuge if warranted by cross resistance data or other
information during this interim period. '
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Jeannine To "SCHNEIDER, RUSSELL P [AGH920["
Kausch/DC/USEPA/US <russell.p.schneider@monsanto.com>
10/24/2008 01:59 PM cc Mike Mendelsohn/DC/USEPA/US@EPA

bee
Subject Re: approval letter[2)

Hi Mr. Schneider,

The data submitied for the refuge amendment for MON 89034 and MON 88034 x MON 88017 are still in
review. | believe the primary review is actually complete and that the primary review is being
peer-reviewed; therefore, because nothing has been formally completed yet, | can not give you a final
determination from the |RM team. However, as soon as the peer review is complete and I've discussed
the conclusions with the IRM team, | will get back to you. '

Thanks for your inguiry,

Jeannine Kausch

Environmental Protection Specialist
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs

(703) 347-8920 (telephone)

(703) 305-0118 (fax)

Mike Mendelsohn/DC/USEPA/LIS

Mike
A7) Mendeisohn/DC/USEPA/US To "SCHNEIDER, RUSSELL P [AG/16201"
7 1072472008 01:47 PM <russell.p.schreider@monsanto.com>
. & ¢C Jearnnine Kausch/DC/USEPA/US@EPA

Subject Re: approval letter]

Russ,

The detail is going well and | am learning much from USDA. Thanks for asking. The refuge amendment is
being managed by Jeannine Kausch. | suggest you contact her about the status.

Best Regards,

Mike Mendeisohn

Senior Regulatory Specialist

Office of Pesticide Programs/ Biopesticides and Pollution

Prevention Divisian (7511P)

U.S. Environmental Protection Agency

1200 Pennsylvania Avenue NW

Washington DC 20460

{703) 308-8715

(703) 308-7026 (fax}

http/fwww .epa.gov/pesticides/biopesticides
"SCHNEIDER, RUSSELL P [AG/1920]" <russell.p.schneider@monsanta.com>
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Type ot Registration: Product Registration - Section 3

Action Desc: (575) CONDITIONAL REGISTRATION FOLLOW-UP;DATA REQUIRED;REQUIRES SCIENCE

Ingredients: 006515, Bacillus thuringiensis Cry2Ab2 protein and the genetic material necessary (vector PV-

008514, Bacillus thuringiensis CrytA. 105 protein and genetic maierial necessary (vector PV-ZMIR248) lor its production ir

* * * Data Package Information * * *
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DP Ingredient: 006514, Bacillus thuringiensis CrytA. 105 protein and genastic material necessary (vector PV-Zh
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Jeannine
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* * * Additional Data Package for this Decision * * *
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** * Data Package Instructions * * *
Hi Shannon,
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October 6, 2008

Ms Jeannine Kausch

Biopesticides and Pollution Prevention Division Office of Pesticide Programs
United States Environmental Protection Agency

Washington, DC 20460

Subjeet: Conditions of Registration for MON 89034 (EPA Reg No. 524-573) and MiON
89034 x MON 88017 (EPA Reg No. 524-576) o

Dear Ms Kaunsch:

In response to your request (e-mail on October 3, 2008), we are providing the following two
documents:

1. "Bt Corn IRM Compliance Assurance Program" developed by the Agricultural
Biotechnology Stewardship Technical Committee (dated September 23, 2002)

2. "Revised IRM Compliance Assurance Program for Corn Event MON 863" developed by
Monsanto, and approved by the EPA on August 11, 2006 for use in MON 88017
compliance assurance program

If you have any questions regarding this correspondence please feel free to contact Dr. Russell
Schneider, Senior Director, Monsanto Regulatory Affairs and Policy at (202) 383-2866, or me at

(314) 694-2943 or yong. gao@monsanto.com.

Sincerely,

%&r’é}a@’/

Yong Gao, Ph.D.
Regulatory Affairs Manager

ce: Russell Schneider, Monsanto
Carolyn Carrera, Monsanto

Monsanto Company 06-CR-172E-7 Page 1 of 1 _ @
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Bt Corn IRM Compliance Assurance Program

ABSTC L
September 23, 2002 | L

1.0  Introduction T ias

Adherence by growers to the Insect Resistance Management (IRM) requirements mandated=by”®
EPA is an important factor for preventing the development of resistance to Bt by key corn insect
pests such as the European corn borer. Preserving the effectiveness of this technology will allow
U.S. corn growers and consumers to continue to enjoy its economic and environmental benefits.
Consequently, promoting compliance with IRM requirements is of overriding importance to both
registrants and growers alike.

The registrants’ of Bt corn products registered by EPA in October 2001 (“Bt Corn®), working
through the Agricultural Biotechnology Stewardship Technical Committee (“ABSTC”), are
implementing a multifaceted strategy for promoting grower compliance with the IRM
requirements and reducing the probability for development of insect resistance, consistent with
the terms and conditions of registration for those products. This multifaceted strategy includes a
balance of proactive and remedial aspects. Proactive measures generally oceur prior to planting
and are designed to make growers aware of the need to comply with their IRM obligations.
Remedial aspects of the overall IRM compliance strategy consist of measures that are taken
when noncompliance with the IRM requirements is detected. These remedial measures are
generally directed at bringing noncompliant growers into compliance with their IRM obligations;
however, remedial measures can also include a registrant denying a noncompliant grower access
to the registrant's Bt Corn technology. Some of the main components of this multifaceted IRM
compliance strategy are highlighted below.

Grower Education

Grower education is the single most important element of any strategy for promoting
compliance with the IRM requirements. Survey data have consistently shown that the
vast majority of Bt Com growers seek to comply with the IRM requirements when they
are made aware of them. For example, a survey of Bt Corn growers conducted by an
independent market research firm reveals that approximately 96% of Bt Corn growers
planted a refuge in 2001.> Similar results were seen in a survey conducted in 2000

! For purposes of this Compliance Assurance Program, discussion of the registrants’ IRM compliance
assurance efforts is intended to encompass agents of the registrants as well, which may inchide licensees,
dealers, or others.

2 Bt Corn IRM Grower Survey (January 2002), Marketing Horizons, Inc.

* The 2000 IRM Grower Survey revealed that over 90% of Bt Corn growers surveyed planted a refuge in
2000. Bt Corn Insect Resistance Management Survey (January 31, 2001), Marketing Horizons, Inc.
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Survey results also indicate that grower compliance is positively correlated with the
number of times a grower receives information about the IRM requirements.* These
results underscore the central importance of grower education in a multifaceted IRM
compliance strategy.

The Bt Corn registrants are engaging in an aggressive and broad-based educational
campaign aimed at ensuring that Bt Corn growers understand their IRM obligations. This
educational program encompasses extensive efforts that have been undertaken by the
registrants individually, as well as coordinated efforts among the registrants and other
stakeholders, such as the National Corn Growers Association (NCGA) and cooperative
extension services. These educational efforts have included the following:

e  The development, along with NCGA, of the Insect Resistance Management Fact
Sheet for Bt Corn. Approximately 900,000 copies of this fact sheet have been
printed and made available to seed company representatives, retatlers, growers:

and others;
* The development, in cooperation with NCGA, of an IRM logo, which has been
incorporated into a number of educational and sales materials;
. Training sales representatives on IRM principles and requirements;
* References to IRM in seed catalogs, seed bag tags, and promotional materials;
. Articles on IRM published in seed company magazines and websites;
J The distribution of news releases to, and the placement of educational materials

in, farm media, informing growers of IRM requirements.

These continuing educational efforts are described in more detail in a comprehensive
IRM Education Program, which each Bt Corn registrant has submitted to EPA in a
separate document.

Grower Agreements

Grower Agreements (also referred to as “Technology Agreements™ or “Stewardship
Agreements”) are another component of the overall IRM compliance strategy that EPA
requires Bt Corn registrants to employ. These agreements impose legally binding
confractual obligations on Bt Corn growers including the obligation to comply with all
applicable IRM requirements. In order to obtain access to Bt Com technology, growers
are required to sign these agreements. In addition, each registrant is required to develop
and implement a system that is reasonably likely to assure that all purchasers of Bt Corn
seed have, in fact, signed a grower agreement as required. Each Bt Com registrant has
submitted a written description of this system to EPA in a separate document.

* Bt Corn IRM Grower Survey (January 2002), Marketing Horizons, Inc.



Annual Affirmation of IRM Obligations

Under the terms and conditions of registration, each Bt Com registrant is required to
develop and implement a system under which growers purchasing that registrant's Bt
Corn products annually affirm their contractual obligation to comply with the IRM
requirements. The annual affirmation is intended to reinforce with Bt Corn growers that
they are contractually bound to comply with the IRM requirements. As required under
the terms and conditions of registration, the Bt Corn registrants have provided EPA with
a written description of their proposed annual affirmation system in a separate
submission.

Another important component of the multifaceted approach to IRM compliance is the
implementation of a Compliance Assurance Program by the Bt Corn registrants. Under the
terms and conditions of registration established on October 15, 2001, each Bt Corn registrant
must implement an ongoing IRM Compliance Assurance Program that is designed to (1) evaluate
the extent to which growers of Bt Cormn are complying with the IRM requirements; and (ii) take
actions reasonably needed to assure that growers who have not complied with the IRM
requirements are brought back into compliance with the IRM requirements. The remainder of
this document describes in detail the IRM Compliance Assurance Program that will be
implemented for Bt Corn beginning in 2002.°

2.0  The Compliance Assurance Program

As specifically provided for in the Bt Corn registrations, the Compliance Assurance Program is
intended to allow for flexibility in the specific methods that are employed by the individual
registrants to assure that Bt Corn growers satisfy their IRM obligations. This flexibility is
needed to account for differences in the ways in which the registrants conduct business, as well
as the different sets of compliance tools that are available to each registrant. In addition,
flexibility is essential to an effective Compliance Assurance Program because it allows
registrants to employ responses that are appropriately tailored to the particular circumstances
surrounding individual instances of noncompliance, instead of being forced to utilize ineffectual
one-size-fits-all approaches. It should also be noted that "flexibility” in the context of the
Compliance Assurance Program applies to how the registrants implement and administer the
IRM program - not the actual IRM requirements or the compliance standards employed across
the industry. Bt Corn growers are subject to and must follow the same IRM requirements and
will be subjected to consistent compliance standards regardless of the registrants and/or seed
companies with whom they choose to do business.

* In addition, consistent with the terms and conditions of registration, each registrant has provided EPA
with a separate document that describes the compliance assurance activities that were implemented by the
registrant in 2001.



2.1 General Description of the Compliance Assurance Program

The terms and conditions of registration of Bt Corn that were established on October 15, 2001
indicate that the Compliance Assurance Program must perform two functions: (i) it must provide
a mechanism for evaluating the extent of IRM compliance among Bt Corn growers, and (ii) it
must provide a mechanism for responding to instances of noncompliance in a manner that brings
noncompliant growers back into compliance with the IRM requirements. In particular, the terms
and conditions of registration specify that the Compliance Assurance Program must contain the
tollowing four elements:

. An Annual IJRM Survey The registrants are required to sponsor an annual survey
of a statistically representative sample of Bt Corn growers, to be conducted by an
independent third party. The survey is required to measure the degree of
adherence to IRM requirements among growers in different regions of the United
States, and must be designed to provide an understanding of the reasons, extent,
and potential biological significance of any implementation deviations. In
addition, the survey must be designed to obtain grower feedback on the usefulness
of specific educational tools and approaches.

. A Mechanism for Handling Tips and Complaints Each registrant must
implement a program for investigating "legitimate tips and complaints” about
growers who may be out of compliance with their IRM obligations.

. Training of Seed Company Representatives Seed company representatives who
make on-farm calls are required to be trained to assess grower adherence to IRM
requirements. Instances of growers failing to meet the IRM requirements that are
detected through such on-farm calls are to be addressed in a manner consistent
with the registrants’ “phased compliance approach.”

. A Phased Compliance Approach The registrants must establish and publicize a
phased compliance approach describing how instances of noncompliance with
IRM requirements will be addressed, and the general criteria that will be applied in
choosing among options for responding to noncompliance. The Bt Corn
registrants are directed to use a consistent set of standards for responding to
noncompliance.

Each of these elements of the Bt Corn IRM Compliance Assurance Program is separately
addressed in the sections that follow.

2.2 The IRM Survey
The annual registrant-sponsored IRM survey of Bt Corn growers is a key tool for monitoring

overall grower adherence to the IRM requirements and the effectiveness of IRM educational
efforts. It should be pointed out, however, that the purpose of the IRM survey is not to identify

individual noncompliant growers.



In prior years, the Bt Corn registrants, working through ABSTC, sponsored a survey of Bt Corn
growers that was jointly developed by an independent professional market research firm working
with the registrants and other stakeholders. Going forward, the development and implementation
of the annual survey will remain a transparent process. An independent, third-party professional
market research firm will continue to be responsible for the design and conduct of the survey
with input from academics and the Bt Corn registrants, as well as input and feedback from
NCGA, EPA and USDA.

In conducting the survey, both an unaided and aided approach will continue to be used, to give a
high degree of scientific rigor to the survey. This is a reliable method for obtaining valid
information on grower implementation of IRM requirements and allows for sampling of Bt Com
growers across a wide geography in a short period of time. In addition, the survey design will
incorporate the following features:

. The sample size will be chosen to allow for reasonable sensitivity in comparing
results across the United States, and may be adjusted to allow for analysis and
comparison of behavior among different regions of the country.

. The survey will be designed to allow for an assessment of the reasons, extent, and
biological significance of deviations from the IRM requirements. This
information will provide a better understanding of grower implementation of the
IRM plan, and will be useful in determining how educational efforts should be
focused and/or modified and whether modifications to the IRM Compliance
Assurance Program are appropriate and feasible.

. The professional design of the survey minimizes the potential for false positives
or nonresponse bias. The percentage of Bt Corn and field locations are
determined prior to asking directly about refuges or mentioning IRM. Growers
were apparently comfortable being asked questions about Bt Corn IRM since
growers terminated only about one percent of interviews and this refusal rate is
consistent with other agricultural product market research.

. The experience of the independent research firm conducting the research is that a
telephone survey has advantages over other survey methods. A mail survey, for
example, is more likely to introduce bias, as growers can review all the questions
before deciding whether or not to answer and how to answer.

. If the results of the annual grower survey indicate that growers in a particular
geographic region are not adhering to IRM requirements at a sufficiently high
level, the registrants will take appropriate actions to increase awareness of the
IRM requirements in that region through more aggressive grower education
efforts. If, based on the results of the annual survey, the registrants conclude that
modifications to the current Compliance Assurance Program may be warranted,
those proposed modifications will be submitted to EPA in conjunction with the
annual report on the survey results required under the terms and conditions of
registration.



2.3  Investigation of Tips and Complaints

Each Bt Corn registrant will establish a system to collect and investigate legitimate tips and
complaints regarding alleged instances of noncompliance with the IRM requirements.
Information gathered through this system will complement the annual survey and will help to
monitor compliance at the individual grower level. This system will consist of the following
components:

* Tips and complaints received by a registrant will be evaluated to ascertain their
legitimacy. In general, a tip or complaint will be deemed legitimate if the
following three criteria are satisfied: (i) the person making the tip or complaint
provides sufficient information for the registrant to contact such person; (ii) the
tip or complaint identifies a specific grower as being out of compliance with the
IRM requirements; and (iii} the tip or complaint provides some reasonable
description of the nature of the violation or the basis for believing a violation has
occurred.

. Recognizing that individuals may be reluctant to report potential instances of
noncompliance if their identities are not protected, the registrants will take
reasonable steps to assure persons submitting a tip or complaint that his or her
identity wiil be maintained in confidence to the extent permitted by law.

* The registrants will investigate legitimate tips and complaints by contacting the
grower who is alleged to be out of compliance. Each such contact shall be
documented.

* 1f the investigation of a tip or complaint confirms that a grower is out of

compliance with the IRM requirements, that noncompliance will be addressed in
accordance with the “Phased Compliance Approach” described below. If, based
on the investigation of a tip or complaint, the registrant concludes that a grower is
not out of compliance, that conclusion will be documented.

24  Training of Company Representatives Making On-Farm Calls

As a part of the sales, servicing and stewardship of the Bt Comn products as well as other seed
and agricultural products, the Bt registrants, their sales representatives, agronomists, dealers and
others regularly make a significant number of routine on-farm calls at various times during the
year. These on-farm calls will be a primary tool for determining individual grower adherence to
the JRM requirements and identifying specific growers who are not fully meeting the
requirements. Moreover, these on-farm calls may be used as follow-up on-farm "compliance
assistance” and "compliance assessment™ contacts and visits described in Section 2.5.2 which are
intended to deal with a grower already identified as having had a deviation from the IRM
requirements in the previous year. It should be clarified that on-farm visits are not intended to



validate the anonymous survey results as registrants will include individual growers suspected of
being out of compliance for on-farm visits which would not produce a representative sample of
grower noncompliance.

Company representatives, including those who may sell Bt Corn seed, currently receive training
in the IRM requirements as part of their annual training. Starting in 2002, this training will be
supplemented to cover the provisions of the IRM Compliance Assurance Program. In addition,
starting in 2002, the registrants will begin to give specific training to company representatives
who routinely make on-farm calls on how to identify growers who fail to meet the IRM
requirements. This new training initiative will proceed in phases, as described below.

Commencing in 2002, each registrant will evaluate the effectiveness of possible methods by
which company representatives might detect growers who fail to meet the IRM requirements.
Such methods might, but need not necessarily, include: (i) invoice monitoring, or (ii) use of a
verbal and/or written questionnaire administered to growers, or (iil) other methods. Based on its
evaluation of the different possible detection methods, each registrant will select one or more
methods to implement and will develop appropriate training materials for its representatives. In
the latter part of 2002 or early part of 2003, company representatives who routinely make on-
farm calls will be trained in the selected detection method(s).

2.5 Phased Compliance Approach

Under the terms and conditions of registration issued on October 15, 2001, the Bt Com
registrants are required to develop, implement and publicize a “Phased Compliance Approach.”
This Phased Compliance Approach articulates a common set of standards that will be applied by
the registrants in responding to instances of grower noncompliance with the IRM requirements.

The Phased Compliance Approach is intended to provide a mechanism for responding to
noncompliance in a manner such that noncompliant growers are brought back into compliance
with the IRM requirements. In order to achieve this objective, the Phased Compliance Approach
consists of a step-wise approach to responding to noncompliance. Under this approach,
registrants will employ a variety of responses depending on the degree of significance of the
noncompliance being addressed. Thus, significant deviations from the IRM requirements will be
responded to with more intensive intervention than nonsignificant deviations.

Finally, the Phased Compliance Approach is intended to provide registrants with flexibility in
choosing how they respond to noncompliance, in order to accommodate the specific
circumstances of each particular instance of noncompliance and to allow the registrants to
address the underlying reasons for the noncompliance, as weil as the extent and biological
significance of the noncompliance, using the particular tools that are available to each registrant.
The specific details of the Phased Compliance Approach are described in more detail below.

2.5.1 Evaluating the Significance of NonCompliance

As explained above, under the Phased Compliance Approach, the response that is employed to
address an instance of noncompliance will depend on the degree of significance of the
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noncompliance. Any grower found not to be in full compliance with the IRM requirements
would be visited in the subsequent year to evaluate if that grower is in compliance, Moreover, as
defined in the terms and conditions of the Bt Corn registrations, “[a]n individual grower found to
be significantly out of compliance two years in a row would be denied sales of the product the
next year” by the registrant.

Either of the following types of noncompliance is deemed to constitute a significant
deviation:

. A Bt grower has planted less than a 15 percent (15%) non-Bt Com refuge (except
in certain cotton growing areas in which case it would be less than a forty percent
{(40%) non-Bt Corn refuge); or

. Fewer than two-thirds (2/3) of the Bt Com fields are planted within one-half (}4)
mile of a non-Bt Com refuge.

These types of noncompliance potentially pose a risk of contributing to insect resistance,
particularly in areas of high Bt Comn penetration, and consequently, warrant aggressive responses
focused on bringing the noncompliant grower back into compliance or, if significant
noncompliance continues, denying the grower access to the Bt Cormn product.

2.5.2 Responding to Instances of NonCompliance

Registrants may employ a number of different measures, of varying degrees of response, to
instances of noncompliance. Under the Phased Compliance Approach, there are certain
responsive measures on the part of the registrant that are mandatory, reflecting the minimum
level of response appropriate for responding to noncompliance. There are additional responsive
measures to be employed as deemed appropriate and necessary by the registrant. These
additional responses are designed to allow registrants the ability to tailor their responses in a
manner that best addresses the specific circumstances associated with a given instance of
noncompliance, including, for example, the extent of the deviation from IRM requirements, the
risk of contributing to insect resistance, and the extent to which the grower made a good faith
effort to comply with the IRM requirements. Below are the mandatory and additional responses
that may be employed.

Registrants will continue to provide IRM education and compliance monitering during routine
meetings, sales calls, conversations, presentations, on-farm calls, etc., between the registrants or
their representatives and Bt Corn growers. In instances where growers are specifically identified
as noncompliant with the IRM requirements, the appropriate registrant will contact the growers
prior to the next growing seasen to provide "compliance assistance” and during the subsequent
growing season to perform a "compliance assessment”. "Compliance assistance” is intended to
provide the grower with the assistance and instruction suitable to bring that grower into
compliance with the IRM requirements. A "compliance assessment” is an after-planting
assessment of the grower’s actual activities to verify whether or not he or she is meeting the IRM
requirements.



These compliance assistance and compliance assessment visits or contacts may be accomplished
by various methods including on-farm face-to-face meetings, face-to-face off-farm meetings,
conversations via the telephone, etc. Which particular method will be employed in a particular
situation needs to be flexible and appropriate to the particular circumstances. These
circumstances can include the individual grower's schedule and availability, the severity of the
deviation, the availability of a trained representative to travel to the farm, the distance to the farm
and/or distance to or between the fields at issue. As the registrants do not have unlimited
resources, they must target their efforts and resources in a cost effective and appropriate manner.
Additionally, while it may seem that an on-farm meeting is the most effective method of
verifying adherence to IRM requirements, this is not necessarily true. As growers often have
farming operations spread over one or more counties, individual field inspections may just not be
feasible or practical. Moreover, even where field inspections are possible, the extent to which a
grower has planted Bt Com versus conventional corn is not apparent on visual examination.
Short of doing actual bioassays on all the grower's corn, which is cost prohibitive and
impractical, the best method for acquiring planting information is directly from the grower.
Consequently, an appropriate discussion and/or series of questions is the key method for
determining whether a grower is meeting the requirements, and this can occur just as readily in
person on or off the farm or during a telephone conversation.

Responses to Significant Deviations

For significant deviations, the MANDATORY responsive measures consist of the registrant
taking ALL the actions described in items A through E below.

A, The grower who is identified as being out of compliance will receive a warning
letter from the registrant, prior to the next growing season. The warning letter
will: (i) remind the grower of his/her contractual obligation to comply with the
IRM requirements; (i1} inform the grower that a significant deviation was detected
and describe the steps needed to adhere to the IRM requirements; and (iii) remind
the grower that if he/she is again found to be significantly out of compliance with
the IRM requirements in tlie next growing season, he/she will be denied access to
the Bt Corn product the following year.

B. The grower who is identified as being out of compliance will receive one or more
“compliance assistance” contacts prior to planting the following season, in which
a representative of the registrant will contact the grower to (1) remind the grower
of his/her obligation to comply with the IRM requirements; (i1) inform the grower
that a significant deviation was detected and describe the steps needed to adhere
to the IRM requirements; and (iii) remind the grower that if he/she is again found
to be significantly out of compliance with the IRM requirements in the next
growing season, he/she will be denied access to the Bt Corn product the following
year.

C. The noncompliant grower will be provided with additional IRM education to
ensure that the grower 1s informed of his/her IRM obligations.



The noncompliant grower will receive a “compliance assessment”™ contact from a
representative of the registrant the following growing season, in order to assess
his/her adherence to the IRM requirements. This contact will be made in person.

Any grower that has been identified with a significant deviation in two
consecutive seasons will be denied access to the Bt Corn product by the registrant
for at least the following growing season.

Responses to Other Deviations

For other deviations that are near to but fall short of the IRM requirements, the MANDATORY
responsive measures consist of the registrant taking the actions described in items A and/or B
below, and, n all cases, the registrant taking the actions described in items C and D.

Al

The grower who is identified as being out of compliance will receive a letter from
the registrant that (1) reminds the grower of his/her obligation to comply with the
IRM requirements; (i1} informs the grower that a deviation was detected; and

(ii1} informs the grower of the appropriate steps needed to adhere to the IRM
requirements; '

and/or

The grower who is identified as being out of compliance will receive one or more
“compliance assistance” contacts prior to planting the following season, in which
a representative of the registrant will contact the grower to (i) remind the grower
of his/her obligation to comply with the IRM requirements; (i) inform the grower
that a deviation that was detected; and (iii) inform the grower of the appropriate
steps needed to adhere to the IRM requirements.

And in all cases:

The noncompliant grower will be provided with additional IRM education to
ensure that the grower is informed of his/her IRM obligations.

The noncompliant grower will receive a “compliance assessment™ contact from a
representative of the registrant the following growing season, in order to assess
the grower’s compliance with the IRM requirements.

The ADDITIONAL measures that may be empleyed in response to significant or other
deviations, as dictated by the circumstances, consist of one or more of the following:

Invoice Monitoring. The registrant may initiate monitoring of the noncompliant
grower’s future seed purchases in an effort to determine whether the grower
purchases an amount of non-Bt Corn seed appropriate for the required refuge size.
For example, if a grower is located in an area where a 20% non-Bt Com refuge is
required, and invoice monitoring reveals that 85% of the seed purchased by the
grower is Bt Corn seed, then a flag would be triggered to signal that the grower
may not have purchased enough non-Bt Corn seed to satisfy the applicable refuge

-10-



requirement. A grower that is flagged in this manner would be reminded of
his/her IRM obligations.®

. Technical Assistance. The registrant may offer the noncompliant grower
specialized technical assistance (for example, from an agronomist), to address
particular difficulties that may have caused or contributed to noncompliance.

. Grower Training, The noncompliant grower may be required to receive
additional training in IRM compliance prior to being allowed to purchase
additional quantities of Bt Corn seed from the registrant.

. Reaffirmation of IRM Obligations. The noncompliant grower may be required
to sign a new grower agreement or to otherwise reaffirm his/her contractual
obligations to comply with the IRM requirements prior to being allowed to
purchase additional quantities of Bt Corn seed.

. Denial of Access to the Bt Corn Product. The registrant may elect to deny
access to the Bt Corn product to a grower who repeatedly fails to comply with the
IRM requirements.

Responses to Repeated NonCompliance by a Grower

As required by the terms and conditions of the Bt Corn registrations, the registrant will visit
growers found not to be in full compliance with the IRM requirements. In instances where a
grower has had significant deviations in two consecutive growing seasons the grower will be
denied access to Bt Corn seed by the registrant for at least the year following the consecutive
year of noncompliance. The registrant may also implement any of the optional responses
discussed previously. In addition, each registrant maintains the right, in accordance with their
contractual agreement with the grower, to deny access to the Bt Corn product to any grower who
repeatedly fails to comply with the IRM requirements. For example, if a grower plants a 15
percent refuge year after year, the registrant may deny access to the Bt Corn product to
empliasize the importance of fully adhering to the IRM requirements.

The various responses that are available for noncompliance with the IRM requirements are
surnmarized in a table included as Attachment 1 to this Compliance Assurance Program.
2.53 Responding to Grower NonCompliance in a Geographic Area.

If an inordinate number of growers in a specific geographic area are not complying with the IRM
requirements, the registrant may suspend access to its Bt Corn for all the growers in that area.
While one shortfall of this approach is that it potentially punishes compliant growers in the area

% 1t should be noted that a grower whose invoices indicate purchases of greater than 80% Bt Corn seed is
not necessarily out of compliance, since, for example, the grower could purchase non-Bt refuge seed from
another seed company or from the same seed company at a later date.
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and could deprive them of access to an important agricultural technology, in extreme situations,
it may be the appropriate response for dealing with widespread and repeated noncompliance in a
geographic area.

2.5.4 Responding te Seed Dealers Not Fulfilling their IRM
Obligations

If a registrant receives credible information that a seed dealer is not fulfilling his/her obligations
to educate growers of their IRM obligations, the registrant will conduct a follow-up investigation
to verify such information. If as a result of its investigation, the registrant determines that the
seed dealer has failed to fulfill such IRM grower education obligations, the registrant will take
appropriate actions to bring the dealer into compliance with those obligations. If the seed dealer
is not fulfilling his/her IRM grower education obligations within a reasonable period of time, the
registrant will suspend the dealer’s authority to sell Bt Corn seed for one or more growing
Seasons.

2.5.5 Publicizing the Phased Compliance Approach

The registrants will provide information regarding the key elements of the Phased Compliance
Approach to growers, seed dealers and sales representatives. This information may, but need not
necessarily, be incorporated into the IRM educational materials that are distributed by the
registrants. It is not anticipated that the registrants will publicize the level of deviation
considered "significant” since this may communicate the wrong message to growers that full
compliance is not required. Instead, the information publicized should emphasize how to
comply with the IRM requirements, the importance of compliance, the fact that random on-farm
assessments of compliance will take place, and the consequences of repeated noncompliance,
1.e., the real potential for a grower to lose access to the technology.

3. Conclusion

The Compliance Assurance Program 1s in many respects an innovative and unprecedented way
to achieve grower compliance with regulatory requirements. For this reason, it was designed to
allow flexibility to the individual registrants to facilitate their implementation and administration
of the program. It also is intended to be somewhat dynamic in character, and the terms of the
October 15, 2001 registrations specifically provide that "annually, the registrant shall revise, and
expand, as necessary,” the registrant's IRM educational and compliance assurance activities
based on information the registrant learns from the annual survey and other sources. Because the
Compliance Assurance Program describes the industry approach to IRM compliance and
provides a number of options and avenues for the registrants to choose from, this document

7 The provisions of this paragraph are intended to address individuals and entities that perform the
functions of a seed dealer for registrants or their licensees, regardless of the specific titles used for such
individuals and entities,

-12-



cannot provide all the details and features of the registrants' IRM compliance assurance
activities. However, additional details of the registrants' IRM educational and compliance

assurance activities will be provided annually to EPA on or before January 31 of each year as
required under the terms of the Bt Corn registrations.

-13-



Attachment 1

‘ Summary of Responses Under the Phased Compliance Approach

This table summarizes the various responses that a registrant may undertake to address growers
who are not in full compliance with the IRM requirements.

Mandatory Responses

Additional Responses®

Significant Deviations

* JRM Education
s  Warning Letter

¢ Compliance Assistance
Contact (Prior to Planting)

=  Compliance Assessment
Contact (in the Following
Growing Season)

s Deny Access to the Bt Corn
Product for Any Significant
Deviation Two Years in a Row

Other Deviations

o [RM Education

= Letter and/or Compliance
Assistance Contact (Prior to
Planting)

 Compliance Assessment
Contact (in the Following
Growing Season)

* Invoice Monitoring
» Téchnical Assistance
» Grower IRM Training

s Reaffirmation of IRM
Obligations

s Deny Access to the Bt Comn
Product for Other Deviations
that Are Repeated Over a
Period of Years

% Each individual registrant may, as appropriate, select any (or none) of these supplemental responses, in
addition to the mandatory responses indicated, in order to address specific instances of grower

noncompliance.

-



Jeannine To "GAQ, YONG [AG/1000])" <yong.gac@monsanto.com:>
Kausch/DC/USEPA/US

10/07/2008 06:43 AM

cc
bee

Subject RE: Compliance Assurance Programs (CAP) Submissicn for
MON 89034 and MON 88034 x MON 880173

Yong,

Thanks for1he updale and for getting the requesied documenis out so quickiy.
Regards,
Jeannine

"GAO, YONG [AG/1000]” <yong.gao@monsanto.com>

“GAO, YONG [AG/1000]"
<yong.gao@monsanto.com> To Jeannine Kausch/DC/USEPA/US@EPA
10/06/2008 03:t1 PM ce

Subject RE: Compliance Assurance Programs {CAP) Submission for
MON 89034 and MON 89034 x MON 880t7

Dear Jeannine,

The two documents are on the way te Monsanto’s pC office by FedEx. Our staff
will deliver them to EPA office once receipted.

Regards,

Yoneo

Yong Gao, Ph.D.|Regulatory Affairs Manager

U.8. Regulatory Affairs Team|Monsanto Company

St Louls, Missouri 63167, USA|y0n .gaofmeonsanto.com
314 694-2943 (0}5314 488~0971 {m) |314 6924-3080 {(fax}

----- Original Message-----

From: GAQ, YONG [AG/1000]

Sent: priday, October 03, 2008 3:00 PM

To: 'Kausch.Jeannine@epamail.epa.gov’

Subject: RE: Compliance Assurance Programs {(CAP) Submission for MON 89034 and
MON 89034 x MON 88017

Dear Jeannine,

We will send the documents to you early next week. Thanks and have a nice
weekend.

Yong



Yong Gao, Ph.D.}{Regulatory Affairs Manager

U.8. Regulatory Affairs TeamIMonsanto Company

St Louis, Missouri 83167, USA|yon .gaodmonsanto. com
314 694-2943 (0}|314 488-0971 (m}{314 694-3080 (fax)

----- Original Message-----

From: Kausch,.Jeannine@epamail.epa.gov [mailto:Kausch.Jeannine@epamail .epa.gov]
Sent: Friday, October 03, 2008 1:22 PM

To: GAQ, YONG [AG/1000]

Subject: Compliance Assurance Programs (CAP} Submission for MON 89034 and MON
89034 x MCN 88017 '

Hi Dr. Gao,.

I am in receipt of one of the conditions of registration for MON 89034
and MON 89034 x MOW 88017. One of the members of the Insect Resistance
Management (IRM} Team has quickly taken a look at the cover letter dated
September 22, 2008 and has requested that the following items be
submitted to the Agency as soon as possible:

"Bt Corn IRM Compliance Assurance Program" developed by the
agricultural Biotechnology Stewardship Technical Committee (dated
September 23, 2002)

“Revised IRM Compliance Assurance Program for Corn Event MON 863"
developed by Monsanto and approved by the Agency on August 11, 2006

Please let me know if you have any questions regarding the reguest of
the IRM reviewer.

Thanks for your cooperation,
Jeannine Kausch

Environmental Protection Specialist
Biopesticides and Pollution Prevention Division
Office of Pesticide Programs

{703) 347-8920 (telephone)

{703) 305-0118 (fax}

This e-mail message may contain privileged and/or confidential information,
and is intended to be received only by persons entitled to receive such
information. If you have received this e-mail in error, please notify the
sender immediately. Please delete it and all attachments from any servers,
hard drives or any other media. Cther use of this e-mall by vou is strictly
prohibited.

a1l e-mails and attachments sent and received are subject to monitoring,
reading and archival by Monsanto, including its subsidiaries. The recipient of
this e-mail iz solely responsible for checking for the presence of "Viruses"
or other "Malware". Monsante, along with its subsidiaries. accepts no
liability for any damage caused by any such code transmitted by or
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http:/ Swww monsantd.com
September 22, 2008
Dr. Sheryl Reilly, Chief R 3o
Microbial Pesticides Branch RO o
Biopesticides and Pollution Prevention Division (7511P) L
United States Environmental Protection Agency RS
Washington, DC 20460 P

Subject: Conditions of Registration for MON 89034 (EPA Reg No. 524-575) and MON 89034
x MON 88017 (EPA Reg No. 524-576)

Dear Dr. Reilly.

On June 10, 2008, Monsanto received conditional registration approvals for MON 89034, EPA Reg.
No. 524-573, and MON 89034 x MON 88017, EPA Reg. No. 524-576. The registrations require
Monsanto to prepare and submit a writien description of compliance assurance programs (CAP) for
MON 89034 (YieldGard VT PRO) and MON 89034 x MON 88017 (YieldGard VT Triple PRO).

Accordingly, Monsanto plans to meet CAP requirements in the following manner:

1. For the lepidopteran trait conferred by MON 89034, Monsanto will follow the existing “Bt
Corn IRM Compliance Assurance Program” developed by the Agricultural Biotechnology
Stewardship Technical Commitiee (ABSTC) (dated September 23, 2002} with one
modification. In “Section 2.5.1. Evaluating the Significance of Non-compliance” (page 8),
what constitutes a significant deviation is modified as following:

Either of the following types of non-compliance is deemed to constitute a significant
deviation:

* A Bt grower has planted less than a 15 percent (15%) non-Bt Corn refuge; or
. Fewer than two-thirds (2/3) of the Bt Corn fields are planted within one-half (1)
mile of a non-Bt Corn refuge,

This modification is consistent with MON 89034 structured refuge requirements for the two
registrations.

Monsanto Company 06-CR-172E-6 Page 1 of 2



2. For cormn rootworm trait conferred by MON 88017, Monsanto will follow the existing “Revised
JRM Compliance Assurance Program for Corn Event MON 863" developed by Monsanto and
approved by EPA dated August 11, 2006 with one modification. In “Section E1 Evaluating the
Significance of Non-compliance Instances” (page 7), what constitutes a significant deviation is
modified as following:

Either of the following types of noncompliance is deemed to constitute a significant
deviation:

. a MON 88017 corn grower has planted less than 15% non-Cry3Bbl Bf cornasa
refuge; or

. fewer than two-thirds (2/3} of the MON 88017 corn fields are planted within or
adjacent to a non-Cry3Bb1 Bf corn refuge; or

. fewer than two-thirds (2/3) of the in-field strips are at least four rows wide.

This modification is consistent with the current ABSTC practice and the MON 89034 x MON
88017 registration.

Monsanto has modified the existing Technology/Stewardship Agreement (i.e., grower agreement) to

include MON 89034 (trade name: YieldGard VT PRO) and MON 89034 x MON 88017 (trade name:

YieldGard VT Triple PRO), in which growers are required to comply with IRM requirements (a
copy of this grower agreement was submitted to EPA on July 29, 2008).

Broad IRM requirements of each product are specified in the Monsanto Technology Use Guide
(TUG) which is referenced in the grower agreement. A copy of the 2009 Monsanto TUG is attached
herein (it should be noted that only YieldGard VT Triple PRO will be marketed in the US in 2009).
In addition, a more detailed 2009 IRM Guide for the YieldGard family of products will be available
to growers in early 2009.

If you have any questions regarding this correspondence please feel free to contact Dr, Russell
Schneider, Senior Director, Monsanto Regulatory Affairs and Policy at (202) 383-2866, or me at
(314) 694-2943 or yong.gao @monsanto.corm.

Sincerely,

Cg;}ﬁfa/féj@ﬁf”

Yong Gao, Ph.D.
Regulatory Affairs Manager

Attachment: 2009 Monsanto Technology Use Guide

ccC; Russell Schneider, Monsanto
Carolyn Carrera, Monsanto

Monsanto Company 06-CR-172E-6 Page 2 of 2
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*INSTRUCTIONS: The information provided
in this Supplement supersedes and expands
sections in the 2009 Technotogy Use Guide {TUG).
insert this Supplement packet in your 2009 TUG
to ensure you have the most current information.

As a candition of your Monsanto License
Agreement, this Supptemental TUG content,
along with the other information provided in
the TUG, must be read and followed.



The EPA Has Approved YieldGard VT Triple PRO™

efuge in All Growing Areas

YIELDGARD VT TRIPLE PRO IS NOW APPROVED FOR 2009 PLANTING IN THE U.8.

YieldGard VT Tripte FRG™ is a new corn technology
and is now being made avaitable in selected areas.”
it features:

= Broader spectrum fepidopteran insect controi Corn
earworn, European corn borer, Falt arryworm,
Southwestern corn borer, Southern cornstalk borer,
Com stalk borer and Sugarcane borer.

* Reduced insect darmage from corn ear-feeding
pests which can reduce mycotoxin contamnination
and increase yields.

« Bual mode-of-action, which alfows for lower
corn borer refuge acres in southern cotton-growing
areas* cornpared {o other registered 8.1, traited
products—a low 20% refuge requirement.

[t's the strongest pesi management soiution
on the market, and offers reduced corn borer
refuge requirements in the cotton-growing
areag~from 50% down o 20%.

in the non-cotion growing areas, YieldGard TV Triple
PRQ has the same 20% refuge requirement as that
for YieldGard VT Tripte® and YieldGard® Plus.

“Rafer to the current Technology Use Guide Tor 3 map depicting
g cottongroving areas.

YIELDGARD VT TRIPLE PRO CORM REFUGE REOQUIREMENTS

= The refuge area must represent at least 20% of the
grower's total corn acres (YieldGard VT Triple PRO
phus refuge acres).

= A common refuge serves as the refuge for both corn
borer and corn rootworm. The common refuges
offers flexibility by comnbining the corn borer aad com
rootworrn refuges into one effective corn refuge.

« It can be within or adjacent to the YieldGard VT
Tripte PRO field, If adjacent, it can be separated by
a road, path, ditch, etc., but not by another field.

* This refuge must be planted writh corn hybrids thatdo
not contain B.{. technologies. The refuge can be planted
with Roundup Ready® Com 2 or conventional comn.

* Refuge can be planted as a block, strips within the
field, or as a perimeter around the field, if perirmeter
or strips are used for the refuge, the strips must be
at least four consecutive rows wide.

= The comman refuge can be treated with a soil-applied,
seed-applied, or foliar-applied insecticide to controt
rootworm lafvae and other soil pests, The refuge can
also be treated with a non-3.t. foliar insecticide for
control of late-season pests {i.e. corn borer}, if pest
pressure reaches 2n econornic threshold for damage.
However, if rootworm adults are present at the time
of foliar application, then the YieldGard VT Triple PRG
field must be treated in a sirilar manner.

« A separate refuge option is also available to growers in
the Corn Belt. (For rmore details, see the YieldGard VT
Tripte and YieldGard Plus separate refuge configuration
options inthe current Technology Use Guide.} The
separaie refuge option s not available in cotton-
growing areas due to lack of availability of appropriate
refuge products.

+ |f planting with other 8.t crops, each 8.4, cron must
have its own specific refuge as described in the
Technology Use Guide.



INTRODUCTION _
A3 part of our commitrent to sustainable agriculture
and rigorous environmental stewardship, Monsanto
is implementing the Glyphosate Endangered Species
Initiative to protect threatened and endangered plant
species (TES} from any potential adverse effects of
the application of giyphosate to crops containing
Roundup Ready® technotogy. This is an irportant
step in preserving our naturat heritage and protecting
growers' options to use glyphosate-based herbicides
on afl agricultural lands.

Refatively few growers wilt be affected by this initiative:

» Jse Limitation Areas cover no more than 1% of
t.S. croptand.

» Some states have no TES habitats near land used
for crop production.

= Ground applications with a use rate of fess than
3.5 Ibs of glyphosate a.e./acre are nof affected
{most uses).

Endangered Species [nitiative Supplement to Monsanto Technology/
Stewardship Agreement And Technology Use Guide (TUG)

Beginning Sept. t, 2008, provisions of the updated
Technology Use Guide wilt be effective, and growers
ficensed to purchase and use seeds containing Roundup
Ready technology {except growers making oniy
ground applications with a use rate of less than 3.5 Ibs
of glyphosate a.e./acre} will need to log on to the
website www.pre-serve.org before making agricuttural
applications of giyphosate-based herbicide products
with Monsanto licensed technotogies. This website
wilt guide growers and applicators through a simple
four-step process to detemnine whetherthelr

fietds planted to crops containing Roundup Ready
technology falf within Use Limitation Areas——areas
where threatened or endangered plant species may
be present—and, if 50, what steps raust be taken

to reduce risks to threatened and endangered plants.

The mitigation measures described on the website
are agpropriate for alt apphications of glyphosate-based
herbicides to alt crop fands.

SUPPLEMENT TG MONSANTO TECHMNOLOGY /STEWARDSHIP AGREEMENT:

The following provision is added to the 2009
Monsanto Technology/ Stewardship Agreement:

Licensee agrees to comply with Monsanto's
Glyphosate Endangered Species Initiative to protect

threatened and endangered plant species from
any potential adverse effects of the application of
glyphosate to crops containing Roundup Ready
technology, as that initiative is specified in the
Supplernent to the Technofogy Use Guide.

SUPPLERMENT TO THE Z04¢ TECHNOLOGY USE GUIRE

ENDANGERED SPECIES INITIATIVE;

Before making applications of glyphosate-based
herbicide products, icensed growers of crops
containing Roundup Ready technology must

access the website www.pre-serve.org to detemnine
whether any mitigation requirerents apply to the
planned epplication to those crops, and rmust foliow
all applicable reguirements. The mitigation measures
described on the website are appropriate for alt
applications of glyphosate-based herbicides to

aft crop fands.

TECHNOLDGY USE

Growers making onlty ground applications to crop
land with a use rate of tess than 3.5 tbs of glychosate
a.e./acre are not required to access the website,

ff & grower does not have web access, the seed
dealer can access the website on behalf of the grower
to determine the applicable requirernents, or the
grower can call §-800-332-3111 for assistance.

GUIDE SUPFLEMENT



Farmers Are No Longer Required to Purchase a Canola Use Agreement (CUA)

THE CUA INFORRATION FROM PAGE 45 HAS CHANGED » Ruintsg Wiy g e

REPLACE WITH THE FOLLOWING COPY-

As with other Monsanto trait technologies, gtowers
must sign an MTSA before purchasing Roundup
Ready® Spring Canola. Growers who observe,
respect, and support the MTSA are protecting their
own interest by utilizing the technology in the proper
way and by helping maintain a “levet playing field” for
all users of the technology. This enables research and

development {o continue so that new technologies spmricameer ey SRS |
N MU o e Pty
which further boost efficiency and productivity can L ;z_::"z:f;::: R
be brought to market. = RS e
. ST e,
Farmers are no jonger required to purchase o —

a Canola Use Agreement (CUA}

TENMAALELE wEl VHRT W

AMEND THE ASTERISKED FOOTNOTE O PAGE 45 TO THE “WEED CONTROL
RECOMMENMOATIONS {SPRING-SEEDED)” TO THE FOLLOWING:
*If using another Roundup agricultutal herbicide, vou must refer to the label bookiet or sepatately published Roundup

Ready Canola supplemental tabel forshat brand to determine appropriate use rates. If using Roundup PowerhAXE,
applicaiion rases are the same as for Reundup WeatherMAX®,

Belore opening a bag of seed, be sure to read and understand the stewardship
requiremnents, including appiicalife refuge requiremonts for fnsect resfs-
tance management, for the biatechnology trahs expressed in the seed as set
torth in the Monsanto Technology Agraement that you sign. By opening and
using & bag of seed, you are reatfimming your obfgation to camply with those
Plesting Retvges, Prestrviap Bsttaropy  Stewrdship reqirerents.

ararket  Geain harvested from products that bear this mask is tully approved for feod and feed use in the united States and
Choicas  Japan, butis not approved in the Burepean Union, You mast find a market for this crop thacwill not ship this grain or

s processed products to Europe. Appropriate markets for this grain incfude: domestic feed use or grain handers that
specifically agree to accept this grain and handle it appropriately. For more information on your grain markecoptions,
ger to the American $eed Trade Assodation's website at wwwscomseed org or Cal your seed suppiiar.

MARKET CHOMES® is a registered centfication mark used under ficense from ASTA.
Know Before You Grow", an information senvice provided by National Corn Growers Asgogation at wwiw.nego.com.

fMPORTANT: Grain Marketing and Seed Availability: YieldGard VT Triple PRO has received the necessary approvals in the United States,
howeuer, a5 of August 28 2008, approuals have not been received in major corn export markets. YieldGard VT Triple PRO will not be
{aunched and seed will not be available unti] after import approvais are received in appropriate major corn export markets.
Wren |aunshed, YieldGard VT Triple FRO will bear the Market Choic e5® mark, indicating the need to find a market for the crop that will

net ship the grain oriis processed preducts to the B4 B is a violaTion of national and international faw to move material containing
biotech traits across boundaries intg nations where import is not permitted. Other stewardship requirements may apply;

consulb wWith your seed tepresentative for current stewatdship information.

{MPORTANT: The fotlowing information is current as of August 28 2008: YieidGard Pius and YieldGard Rootworm with Roundup Ready
Com 7 are grandfathered fot import and use in processed teed in the £.4, YieldGard Pius vrith Roundup Ready Com 2, YieldGard VT
Rootworm/RR2 and YieldGard VT Triple are neither approved nor grandlathered and there is zero tolerance for these trails in processad
feed imported in the &1L Growers of aif products bearing the Market Choices mark must talk ta thesr grain handier o canfirm the handier's
buying position for grain [rom these products. it is a violation of national and internationa! faw to move material containing biotech
traits across boundaries inte nations where import is not permitted.

B.t, traited products may not be registered in a# states. Check with your seed regresentative fer the registration status m your state.

AUWAYS READ AND FOLLOW PESTICIDE LABEL OIRECTIOMNS. Roundup Ready® ¢rops contain genes that confer toderance jo
glyphosate, the active ingredient in Roundup® agricuttural hetbicides, Roundup® agricudtural herbicides wil kifl ¢ rops that are not tolerant
to giyphosate. Bollgard®, Bofigard #¥, Roundup®, Roundup PoverMAXE, Royadup Ready®, Roundup Technology®, Roundup WeatherMAXE,
Transork & Oesign®, YiedGard®, YieldGard YT and Gesign®, YieldGard VT Trigle®, YieldGard ¥T Triple PRO™, and Monsanto imagine® and
the wine symbol are trademarks of Monsante Technology LLC. Respect the Refuge and Corn Qesign™ is a registered trademark of National
Com Grawers Association. ©12008 Monsanto Company, [18228)pgd] 5A-9Y-08-3433



Introduction

This 2009 Technoiogy Use Guide {TUG} prowdes a concise source of technrcai mformatm about Monsanto s current portfoiao of
technology products, and sets forth the requirements and guidelines for the use of these products, As a user of Monsanto Technology,
it is important that you are familiar with and follow certain management practices. Please read all of the information pertaining to the
technology you will be using, including stewardship and related information.

This technical bulletin ts not a pesticide product label. It is intended to provide additional information end to nighlight approved
uses from the product {abeling. Read and follow all precautions and use instructions in the iabel booklet and separaiely published
supplementat {abeling for the Roundup® agricultural herbicide product you are using.

Encluded in this guide is information on the following:

Stewardship Overview 1-2
1nsectw§;srstance Management ” R _ ' 3
Weed Res‘rstanc;Management 4
Corn Grain Ste'&ardship . 5-6
Coex'igfé"r-séé .and 1den.tity "F;rééerved Pré.duc.tion ' - 7-8
YieidGaf&é'.and YieldGard VT‘c Insect-Protected Corn Family 9-10
YreidCard Com Borer Corn Refuge Requlrements t1-12
YieldGard Rootworm and Yréidéérd VT Rootworm/RRZv Com Refuge Reguirements ) 13-14
YreidG"ajrd_F;Ius and YieldGard VT Triple® Com Refuge Requirements P 15-17
YieldGard with Roundup Ready® Com 2 ‘ 18

YleidGard Corn Borer Wuh Roundup Ready Corn 2 18

Yreidéard Rootworm with Rouﬁd;;heady comz 18

YieldGard Plus with Roundup Ready Corn 2 18
YieldGard VT with Roundup Ready 2 Technology 18

YieldGard VT Rootworm /RR2 g

YieldGard VT Triple 19
Roundup Ready 2 Technology 19-21
Boilgard‘ and Bcligard II* Cotton 22-23
Bollgard 1] Cotton Natural Refuge 24
Boligard and Bofigard # Cotton, Cotton Stewardship and Reifuge Réqu]rements 25-28
Roundup Ready Cotton 29-31
Roundup Ready Flex Cotton S ) 32-35
Boﬁifgard_;«;r_ifh Roundup Ready Cotton 36
8ollgard 1| with Roundup Ready Flex Catton 36
Roundup Ready Soybeans 37-40
Roundu;")mé-feady Alfaifa - 41-43
Rc:undup Ready Spring Canola - M44.45
Roundup Ready Winter Canola ' 46-47
Roundup Ready Sugarbeets 48-50

If yau have any questions, contact your Authorized Retaller or Monsanto at 1-800-ROUNDUP.

TECHNQLOGY /STEWARDSHIP AGREEMENT
Farmers who purchase Monsanio’s traited seed for planting are required to execute the Monsanto Technology Stewardship

Agreement {MTSA) and are required to refer to and comply with Monsanto's current TUG. '



STEWARDSHIP OVERVIEW

A Message About Stewardship

EED A1:D TRAITS

Monsante Company is committed to enhancing Farmer proguctiv-

ity and profitability through the introduction of new modern

agricultural biotechnology seed trait techrologies (traits). These
new technologies bring enhanced value and benefits to farmers,
and farmers assume new responsibilities for proper management
of those traits, Farmers planting seed with biotech traits agree to
implement good stewardship practices, ncluding, but not limited to:

+ Reading, signing and complying with the MTSA and reading all
annual license terms updates before purchase or use of any
seed containing 8 trait. _

« Reading and following the directions for use on all product
tabels and following applicable stewardship practices as outlined
in this TUG and the appropriate Insect Resistance Management
[IRM) guide(s}.

- Qbserving regionai planting restrictions such as those for Bollgard®
or Boligard H* in certain Texas counties, South Floridas, Hawal,
Buerto Rico and the U.S. Virgin Islands,

« Complying with any additional stewardship requirements, such
8s grain orfeed Use agreements or geographical planting restric-
tions, that Monsanto deems appropriate or necessary
to implement for proper stewardshio or regulatory compliance.

« Fdiowing the Weed Resistance Management Guidefnes to
minimize the rigk of resistance develooment.

« Comgolying with the applicable IRM practices for specific biotech
traits as mandafed by the Environmental Protection Agency
{EPA} and set forth in this TUG.

- Utiizing ali seed with biotech traits only for planting @ single crop.

« Selling harvested corn with biotech traits not yet fully approved
by the European Union (E.U.} only to grain handlers that confirm
thelr acceptance, or using that grain 8s on-farm feed,

« Not moving material contalning biotech traits across boundaries
into nations where import is not permitted.

« Not selling, promoting and /or distributing within a state
where the product is not yef registered,

if you have questions about seed stewardship or become aware

of individuals utilizing biotech traits in @ manner other than

8% noted above, please call 1-800-768-6387. Letters reporting
unacceptable or unauthorized use of biotech traits may be sent to:

Monsanto Trait Stewardship
800 N. Lindbergh Boulevard C3ND
St. Louis, MQ 63167

Provide Anonymous or Confidential reports as follows:

*Anonymous” reporting resuits when a oerson reports
inforemation to Monsanto in such a way that the identity of the
person reporting the information can not be igentified. This kind
of reporting includes telephone calls requesting anonyrmity and
unsigned letters.

“Confidentisl” reporting results when a person reports informa-
tion to Monsanto in such a way that the reporting person’s
identity is known to Monsanto. Every affort will be made to
protect 8 person’s identity, but it Is important to understand that
& court may order Monsanto to revest the identity of people who
are “known” to have supphed refevant information.



STEWARDSHIP OVERVIEW

Bach compenent of stewardship offers benefits to farmers:

= Stgning the MTSA provides farmers access to Monsanto’s
biotech-trait seed technoiogy.

= Following IRM guidelines guards against insect resistance
te Baciflus thuringfensis (8.t} technology and therefore enables
the long-term viability of this technology, and meets EPA
requirements.

* Good grain and processed products stewardship heips
to preserve a continuous open export market for U.S,
grain progucts.

* Proper weed management maintaing the long-term
effectiveness of glyphosate-based weed control solutions.

- Utilizing biotech seed oniy for planting a single-commercial
crop allows investment for future bictech inngvations which
will even further improve farming technology.

Practicing these stewardship activities will enable biotechnology's
positive agricuitural contributions to continue.

Since 1994, biotech crops have delivered over 2 decade of
envircnmental and economic benefits to coth farmers and
GONSUMers.

Biotech crops have;

* Been grown by 8,25 million farmers worldwide.
«increased farmers’ net income by $27 billion.
« Saved 475 million gallons of diesel fusl through reduced
tillage or plowing.
« Decreased pesticide applications by 172,000 metric tons.”
+ Eliminated greenhouse gas emissions through fuel savings
by 10 million metric tons.
« Decreased the environmental impact quotient (E1Q) by t4%.
« Had no (zero] reliably documented human or animal safety issues.
« Been ingredients of an estimated 1 trillion meals consumed.

To learn more, go to: www.biotech-gma.com.

Farmers’ attitudes and adoption of sound stewardship principles,
coupled with bictechnelogy benefits, provide for the sustainability
of our land resources, biotgchnology and farming as a preferred
way of life.

*Festicides registered by the U.5. EPA will not cause unreasonable adverse effects to man or the environment when used in accordance with label directions,



INSECT RESISTANCE MANAGEMENT

An EFFECTIVE IRM program is a vital part of responsible product
stewardship for insect-protected hiotech products. Monsanto is
committed to implementing an effective IRM program for all of its
insect-protected 8.4, technologles in all countries where they are
commercialized, including promoting farmer awareness of these
IRM programs, Monsanto works to develop and implement IR
programs that strike a balance between available knowledge and
practicality, with farmer acceptance and implementation of the plan
as critical components.

In the li.5., the EPA requires that Monsante, and farmers who
purchase YieldGard® /YieldGard VT* corn products and Bollgard®/
Bollgard 1 cotton products, implement an [RM plan for these
insect-protected products. The IRM programs for YieldGard/
YieldGard VT corn products and Bollgard/Bollgard II cotton
products are based upon an assessment of the biotogy of the
major target pests, realistic consideration of farmer needs and
practices, and an understanding of appropriate pest management
practices. These mandatory regulatory programs have been
developed and updated through broad cocperation with farmer
and consuMtant crganizations, including the National Corn Growers
Association and the National Cotton Council, extension specialists,
academic scientists, and regulatory agencies.

The IRM programs for YieldGard /YieldGard VT corn products and
Bollgard/Bollgard I cotton products contain several important
elements. One key component of an IRM plan is a refuge. A refuge
is simply a block of the relevant crop {corn for YieldGard / YieldGard VT
and cotton for Bol'gard /Bollgard I, respectively) that does not
contain a 8.4 technology for the control of the insect pests which
are controlled by the planted technology{ies). The lack of exposure
to the A.4, proteins means that there will be susceptible insects
nearby to mate with any rare resistant insects that may emerge

from 8.t products. Susceptibility to the 8.£ products is then
passed on to their offspring, preserving the long-term effectiveness
of the technology. Farmers who purchase YieldGard/YeldGard VT
com and Bolgard/ Bollgard I cotton products are reguired to plant
an appropriately designed refuge in association with their fields.
How large these refuge areas need to be, how they should be
placed relative to the YieldGard/YieldGard VT com and Bollgard/
BoMlgard 1t cotton fields, and how they should be managed is
described in detail in the sections on those products within this
document and the appropriate IRM guide. To download the
appropriate IRM guide, go to www.monsanto.com.

Farlure to follow IRM guidefines and properly plant a refuge
may result in the foss of a farmer's access to Monsanfo
technologtes. Monsanto is committed to the preservation of
these technologies. Please do your part to ensure that YieldGard /
YieldGard VT corn and Bollgard /Bollgard |l cotton technologies are
preserved by implementing an IRM plan on your farm,

MONITORING PROGRAR

Monsanto is required to take corrective measures in résponse

to a finding of non-compliance, Monsanto or an approved

agent of Monsanto wil monitor refuge management practices.
The MTSA signed by a farmer requires that upon reguest by
Monsantoe or its approved agent, a farmer is to provide the location
of all fields planted with YieldGard, YieldGard VT, Bollgard and
Bollgard It technologies and the locations of all associated refuge
areas, to cooperate fully with any field inspections, and allow
Monsanto to inspect all YieldGard, YieldGard V7, Bollgard and
Bollgard I fields and refuge areas to ensure an approved insect
resistance program has been followed. All inspections will be
performed at a reasonable time and arranged in advance with
[he farmer so that the farmer can be present if desired.

TECHNOLOGY USE GUIDE
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WEED RESISTANCE MANAGEMENT

Mansanto considers product stewardship to be a fundamentat
component of customer service and responsible business prac-
tices. As leaders in the development and stewardship of Roundup™
agricultural herbicides and other products, Monsanto invests
significantly in research to cantinuously improve the proper usés
and stewardship of our proprietary herbicide brands, This research,
done in conjunction with academic scientists, extension specialists,
and crop consultants, includes an evaluation of the factors that

can contribute to the development of weed resistance and how to
properly manage weeds to delay the development of resistance.
Visit www.weedtool.com for practical best practices-based advice
on reducing the risk for devetoprnent of glyphosate-resistant weeds.
Developed in cooperation with academic experts, the website
provides options for managing the risk on a field-by-field basis.

Glyphosate is a Group 9 herbicide based on the mode of action
classification systern of the Weed Science Society of America. Any
weed population may coniain plants naturally resistant to Group ¢
nerbicides. The following generat recommendations help manage
the risk of weed resistance occurring. Mare specific recommenda-
tions are outlined in each Roundup Ready® crop section in this TUG.

WEED RESISTANCE MANAGEMENT PRACTICES

« Scout vour fields before and after herbicide application.

« Start with a clean fleld, using either a burndown herbicide
application or tillage.

« Control weeds garly when they are small,

« Add other herticides {e.g. a selective and/or a residual herbicide}
and cuturat practices {e.g. tillage or crop rotation) as part of
vour Roundup Ready cropping system where appropriate,

+ Rotation to other Roundup Ready crops will add opportunities
for introduction of other mades of action,

« Use the right herbicide product at the right rate and the right time.

* Control weed escapes and prevent weeds from setting seeds.

« Clean equipment before moving from field to field to minimize
spread of weed seed.

« Use new commercial seed as free from weed seed as possible.

Weed control recommendations as of April 2t, 2008.

Monsanto is committed {o the proper use and long-term
effectiveness of its proprietary herbicide brands through a four
part stewardship program: developing appropriate weed control
recommendations, continuing research to refine and update
recommendations, education on the impartance of good weed
management praclices, and responding {o repeated weed control
inquiries through a product performance evaluation program.

Raport any incidence of repeated non-performance on a particular
weed fo the local Monsanto representative, refatier, or county
extension agent.

Control of Glyphosate-Resistant Weed Biotypes
Monsanto actively investigates and studies weed controt com-
plaints and ctaims of weed resistance, When glyphosate-resistant
weed biotypes have been confirmed, Monsanto alerts farmers,
and develaps and provides farmers with recommended controt
measures, which may include additional herbicides or tank-mixes
or cultural practices, Monsanto actively communicates alt of this
information to farmers through muttipte channels, including the
herbicide label, www.weedscience.org, suppleMental fabeling,
this TUG, media and written communications, aur website,
www.weedresistancemanagement.com, and farmer meetings.

Farmers must be aware of and proactively manage for glyphosate-
resistant weeds in planning their weed cantrol program. When

a weed is known to be resistant 1o glyphosate, then a resistant
poputation of that weed is by definition no longer controfled with
labeted rates of glyphosate. Roundup agricuttural herbicide
warranties will not cover the failure to controf glyphosate-resistant
weed popuiations. '

For subsequent updates, refer to www.cdms.net or www.greenbook.net or contact your lacal Monsanto representative.



CORN GRAIN STEWARDSHIP

Regulatory Update

The U.S. federal regutatory agencies have granted full clearance

to YieldGard® Corn Borer, Roundup Ready Corn 2, and YieldGard
Rootworm traits (including all stacks e.g., YieldGard Plus, YieldGard
VT Rootworm/RR2%, and YietdGard VT Tripte®) for commerce
within the U.S., including approval for marketing and consumption
as food, and feed for livestock. These products also have food and
feed approval in Japan and Canada. However, full regulatory
approval for harvested grain/commodities containing certain
stacked combinations {YieldGard Rootworm with Roundup Ready
Corn 2, YieldGard Plus, YieldGard Plus with Roundup Ready Corn 2,
YieldGard VT Rootworm /RR2, and YieldGard VT Tripte), is pending
in the EU. As a result, the farmer must find an appropriate market
for this grain.

The following table summarizes the approval status of corn
products in the E.U. Fult E.U. approval is defined as the trait
having approval to be used in food, feed, and processed feed.

MANAGEMENT OF POLLEN MOVERENT

Corn is a naturally cross-poltinated crop, and & minimat amount
of pollen movement between neighboring fields is a normat
ocourrence i its production, It is generally recognized in the
industry that a certain amount of incidental, trace level pollen
movement occurs, and i is not possible to achieve t00% punity
of seed or grain in any corn production system, A number of
factors can influence the oceurrence and extent of pollen move-
ment. These factors are described in this TUG under the heading
“Coexistence and Identity Preserved Production” on page 7.

We expect you, as stewards of corn {echnology pending full E.U.
approval, to consider these factors and tatk with your neighbors
about your cropping intentions.

YieldGard Rootvrorm

YietdGard Corn Borer with Roundug Ready Corn 2

YieldGard Plus with

VieldGard Plus YietdGard Plus with

YieldGard Rootworm YieldGard Plus

YieldGard VT Roolworm/RR?

” \{Eéefd?ard yT RoofonRRZ Roundup Ready Corn 2
Roundup Ready Corn2 B YieldGard VT Tripe ;ﬁ:ggﬁrp%zf:;;gmn ? YieldGard VT Triple
;;eliggz;dé‘;?yﬂgfg ;‘rith YieldGard VT Rootwormy/RR2
YietdGard YT Triple

*sppraoved for fond, foed, and processed feed. * *Apglications, fled Jor fooet 50d Feed approvat.

Products that are not fully approved in the E.U. bear
the Market Choices Mark and exptanatory statement.

Grain harvested from products that bear this
mark is fully approved fot food and feed use in
the United States and Japan, but 5 not approved
in the European Union. You must find a market
for this crop that will not ship this grain or its
processed products to Europe. Appropriate
markets for this grain include: domestic feed
uge or grain handlers that specifically agree to accept this grain
and handle it approprately. For more information on your grain
market options, go fo the American Seed Trade Association's
website at www.amseed.org or call your seed supplier.

Market
Choices

-3

MARKET CHOICES” is a repisteted certification mark used under
ficense from ASTA,

Know Before You Grows, an information service provided by
National Corn Growers Association at www.ncgo.com.

IMPORTANT: The following information is current as of Aprit 21,
2008: YieldGard Plug and YieldGard Rootworm with Roundup Ready
Corn 2 are grandfathered for import and use in processed feed
inthe E.U. YieldGard Plus with Roundup Ready Corn 2, YieldGarg VT
Rootworm/RR2 and YieldGard VT Triple are neither approved

nor grandfathered and there is Zero tolerance for these traits in
processed feed imported in the E.U. Growers of all products
bearing the Market Choices mark must takk to their grain handler
to confirm the handier's buying position for grain from these
products. It is a violation of national and international law

e move materfal containing biotech traits across boundaries
inta nations where import is not permitted.

TECHNOLOGY USE GUIDE
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CORN GRAIN STEWARDSHIP

YOUR GRAIN MARKET OPTIONS

Untit fult E.U. approval is obtained, the farmer must direct grain
produced from caorn with traits pending fult approvat in the E.LL
to acceptable markets {see below}, You must talk {o your grain
handler about their policies for accepting corn with traits not
yet fully approved by the E.U.,, and inform the grain handler
when you deliver grain containing such traits so that it can be
managed appropriately.

Appropriate markets for corn harvested with traits pending full
approval in the E.U. include:
+ Domestic feed use
+ Grain handlers who agree to accept this grain and
handle it appropriately:
- grain handlers
- feedmills
- feediots
- most dry grind ethanaol plants

The American Seed Trade Association (ASTA) website at
www.amseed.org provides a list of grain handlers {Gram Handler's
Database) and their posttions on accepting corn traits not yet

fully approved by the E.U. This information can also be obtained

by calling 1-866-SELL CORN or logging onto www.864selicorn.com,

The ASTA Market Choices® mark is used to indicate com products
not yet fully approved by the £.LL but ARE FULLY APPROVED for
food and feed use in the U.S. and fapan,

Monsanto is committed to promoting com grain stewardship. The
Grain Marketing Communication Plan (GMCP] is an initiative by
Monsanto implemented to facilitate the proper channeling of grain
from corn traits awaiting full approval in the E.U. As part of the

GMCP, farmers rmust communicate to their seed dealers where they

plan to sell their harvested corn containing certain traits. Dealers
forward this information to Monsanto to validate the willingness of
designated gram handlers to properly steward harvested corn not
yet fully approved by the £.U. Although corn traits are planted and
harvested throughout the U.S., the primary regions from which wet
millers draw grain to supply their daily grind 1s the focat point of the
Grain Marketing Communication Plan. The primary region is made
up of the full states of lowa, Hinois, Indiana, Kentucky, Minnesota,
Ohio, and Wisconsin, and selected counties in Missouri, Nebraska,
North Daketa, and South Dakota. Specific details regarding which

traits require a GMCP are communicated separately by Monsanto
to farmers and dealers. The farmers should talk with thelr seed
deater for further details or calt 1-866-SELL CORN,

Marketing grain to only grain handlers that acknowledge they wilt
buy grain that includes corn traits that are not yet fully approved by
the E.UL. is very important.

The most critical corn grain stewardship responsibility for
farmers is to talk to their grain handier to verify the handier's
acceptance of grain grown from seed containing particular
biotechnology traits.

Benefits of good corn grain stewardship:
* Preserves the farmer’s choice to use new biotech traits in com.,
= Reinforces the integrity of U.8. agriculture and retains important
U.8. expert markets for com products.
* Provides countries importing U.S, grain and/or processed
grain the confidence that our channel is reliable.

GMCP Required Geography

NOTE: For centain traits, farmers need 1o comnunicate
through a GMCP the name(s] of the iocal grain handler
to seed dealers. This is the primary area that gain is
sourced to fuifill grind requirements for wet-millers, For
more information on those specific locations requiring
a GMCP for those trans not yet fidly approved by the
E.U., please log onto www.Bé6sellcarn.com or call
1-866-SELL CORM.



COEXISTENCE AND IDENTITY PRESERVED PRODUCTION

Coexistence in agricuitural production systems and supply chaing is
not new, Different agriculiurat systems have coexisted successfully
for many years around the world. Standards and best practices
were established decades ago and have continually evolved to
deliver high purity seed and grain to support production, distribu-
tion, and trade of products from different agricuitural systems.

For example, production of similar cormmaodities such as field com,
sweet corn and popcorn has occurred successfully and in close
proxirmity for many years. Another exampte is the successful
coexistence of oilgeed rape varieties with low erucic acid content
for food use and high erucic acid content for industrial uses.

The introduction of biotech crops generated renewed discussion

of coexistence focused on biotech production systems with conven-
tionat cropping systems and organic production. These discussions
have primarily focused on the potential economic impact of the
mtroduction of bictech products on otier systems. The health and
safety of biotech products are not an issue because their food,
feed, and environmental safety must be demonstrated before they
enter the agricuwitural production systam and supply chain.

The coexistence of conventional, organic, and biotech crops has
been the subject of several studies and reports, These reports
conciude that coexistence among biotech and non-bictech crops
is not only possibie but is pecurring. They recommend that
coexistence strategies be developed on a case-by-case basis
considering the diversity of products currently in the market

and under development, the agronomic and biclogical differences
in the crops themselves, and variations in regional farming practices
and mfrastructures. Furthermore, coexistence strategies are driven
by market needs and should be developed using current science-
based industry standards and management practices. The
strategies must be flexible, {acilitating options and choice for the
farmer and the food/feed supply chain, and must be capable of
being modified as changes in markets and products warrant.

Successful coexistence of alt agriculturat systems is achievable
and depends on cooperation, flexibitity, and mutual respect for
each system. Agricuiture has a histary of innovation and change,
and farmers have always adapted to new approaches or chaltenges
by utilizing appropriate strategies, farm management practices,
and new technotogies.

The responsibility for implementing practices to satisfy specific
marketing standards or certification lies with that farmer wio is
growing a crop to satisfy a parttcutar market. Only that farmer
isinstructed to employ the practices appropriate to assure the
integrity of his/her crop. This is true whether the goal is high-oil
corm, white /sweet corm, or organically produced yeliow corn for
animal feed. In each case, the farmer is seeking to produce a crop
that is supported by a market price and consequently that farmer
assumes responsibility for satisfying reasonabie market specifica-
tions. That said, the farmer needs to be aware of the planting
intentions of his /her neighbor i order to gauge the need for
rnanagerment practices.

IDENTITY PRESERVED PRODUCTION

Some farmers may choose to preserve the identity of their

crops to meet specific markets. Examples of ldentity Preserved
{1.P.} corn crops include production of seed com, white, waxy, or
sweet corm, specialty oil or protein crops, food grade crops, and
any other crop that meets specialty needs, including organic and
non-genetically enhanced specifications. Farmers of these crops
assume the regponsibitity and receive the benefit for ensuring that
their crop meets Mutually agreed contract specifications.

Based on historical experience with a broad range of L.P. crops,

the industry has developed generally acce ptad 1.P, agricultural
practices, These practices are intended to manage .P. production
to meet quality specifications, and are established for a broad
range of L.P. needs. The accepted practice with I.P. cropsis that
each |.P, farmer has responsibility to implement any necessary
processes. These processes may include sourcing seed appropriate
for L.P. specifications, fleld management practices such as adequate
isolation distances, buffers between crops, border rows, planned
differences in maturity between adjacent fields that misht cross-
pofiinate, and harvest and handling practices designed to prevent
mixing and to maintain product quality. These extra steps associ-
ated with I.P. crop production are generally accompanted by
incremental increases in cost of production and consequently

of the goods sold.

TECHNOLOGY USE GUIDE
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COEXISTENCE AND IDENTITY PRESERVED PRODUCTION

General Instructions for Management of Pollen Flow and Mechanical Mixing

For alt crop hybrids or varieties that they wish to identity preserve,  The existence and /or degree of overtap in the poffination

or otherwise keep separated, farmers shoufd take steps to prevent period of crops in adjacent fietds varies. This will vary
mecharical mixing. Farmers shoufd make sure alf seed storage depenging on the maturity of crops, planting dates, and the
areas, iransportation vehicles, and planter boxes are cleaned weather. For com, the typical poflen shed period fasts from
thoroughly both prior to and subsequent to the storage, transporta- 5 to 10 days for a particutar field. Therefore, viable pofien from
tion, or planting of the crop. Farmers shoutd also make sure aft rieighboring fields must be present whan sifks are receptive in
combines, harvesters and transportation vehictes used at harvest the recipient fietd during this brief period to preduce any grain
are cleaned thoroughly both prior (0 and subsequent to their use in with traits introduced by the out-of-field potlen.

connection with the harvest of the grain produced from the crop,
Farmers should also make sure alt harvested grain is stored in clean
storage areas where the identity of the grain can be preserved.

-

Distance between fietds of different varieties or hybrids
of the same crop. The greater the distance betweern fields the
fess fikely their pollen wilt remain viable and have an opportunity

Seff-poltinated crops, such as soybeans, do not present a risk of to mix and produce an cutcross. For wind-poltinated crops, most
mixing by cross-poftination. if the intent is to use or market the cross-pellination occurs within the outermost few rows of the
product of a seff-pollinated crop separately from generat commed- field. fn fact, many white and waxy corn production contracts ask
ity use, farmers should plart fields at 2 sufficient distance away the farmer to remove the cuter 12 mws (30 ft.] of the field jn order
from other crops to prevent mechanical mixture. to remove most of the impurities that could resutt from cross-

polfination with nearby yetlow dent com. Furthermore, research
has atso shown that as fields become further separated, the
incidence of wind-modufated cross-poffination drops rapidty.
Essentially, the in-field potlen has an advantage over the pollen
coming from other fields for receptive sitks because of its volume
and proximity o silks.

Farmers ptanting cross-poliinated croos, such as corn or alfaffa,
who desire to preserve the igentity of these crops or to minimize
the potential for these crops to cutcross with adjacent fields of the
same crop kind, shoufd use the same generally accepted practices
o manage mixing that are used in any of the currently grown
identity preserved crops of similar crop kind,

.

The distance poften moves. How far poffen can travef depends
on many environmentai factors including weather during potina-
tion, especiatly wind direction and vetocity, temperature, and
humidity. For bee-poltinated crops, the farmer's choice of
pefinator species and apiary managemeni practice may reguce

Farmers should take into account the following factors that can
affect the occurrence and extent of cross-poftination to or from
other fields. tnformation that is mere specific to the crop and region
may be available from state extension offices.

+ Cross-poftination Is timited. Some ptants, such as potatoes, are field-te-field poilination potential, All these factiors wilt vary from
incapable of cross-poffinating, while others, like alfa¥a, require season to season, and some factors from day to day and from
cross-peftinetion to produce seed. Importantly, cross-poftination focation to focation.

only occurs within the same crop kind, like corn to corm.

For wind-pollinated crops, the crientation and width of the

= The amount of potlen produced within the fleld can vary. adjacent field in refation to the dominant wind direction.
The polten produced by the crop within a given fietd, known as Fields oriented upwing during pollination witt show dramatically
potten toad, is typically high enough fo pollinate alf of the plants tawer cross poltination for wind-potinated crops, fike cormn,
in the field. Therefore, most of the pollen that may enter from compared to fields located downwing,

other figlds falls on plants that have already been pollinated with
poflen that griginated from plants within the figld. In crops such
as sifalfa, the hay cutting management schedule significantly
limits or efiminates bigom, and thereby restricts the potentiat
for poflen and /or viable seed formation.



PRODUCT DESCRIPTION

YieldGard® Corn Borer-YieldGard Comn Borer
corn hybrids contain an insecticidat protein from 8.4
that protects corn plants from specific tepidopteran
insect pests. The YieldGard Corn Borer trait delivers
whole-plant, full-season protection against Eurgpean
corn borer, southwestern Corn borer, sugarcane borer,
and southern cornstalk borer resulting in full yield

YieldGard Rootworm-YieldGard Rootworm corn
hybrids comtain an insecticidat protein from B.¢ that
protects corn roots from larval feeding by westemn,
northern, and Mexican corn rootworm., Protecting the
root of the corn plant from feeding by corn rootworm

YieldGard Plus~YieldGard Plus comn technology
combines YieldGard Corn Borer and YieldGard
Rootworm technology into a single plant. YieldGard
Plus corn hybrids control European and southwestern
corn borer, sugarcane porer, southern corn stalk
borer, western corn rootwon, northern corn root-
worm, and Mexican corn rootworm. YieldGard Phus
corn hybrids also provide intermediate protection™

YieldGard VT Rootworm /RR2%-

YieldGard VT Rootworm/RR2 technology is the next
generation of YieldGard stacked-trait products thal
provides better insect control and improved consis-
tency of control of western corn rootworm, northern
corn rogtworm, and bexican corn rootworm.
Protecting the root of the corn plant from feeding oy
corn rootwormm larvae decreasesiodging and protects
the genetic yield potentiat of YieldGard VT Rootworm/
RRZ corn hybrids.

YieldGard VT Triple®YieldGard VT Triple com
technology combines YieldGard Corn Borer and
YieldGard VT Rootworm /RRZ technology into &
single plant, YieldGard VT Triple com hybrids controt
European and southwestern corn borer, sugarcane
borer, southemn cornstalk borer, western com
rootworm, northern corn rootworm, and Mexican
corn rootworm. YieidGard VT Triple hybrids will also
provide intermediate protection against corn earworm,
fall armyworm, and stalk borer. By providing in-plant
protection against the above insect pests, the
genetic yield potential of YieldGard VT Triple corn
hybrids is preserved,

potential. YieldGard Corn Borer corn hybrids also
provide intermediate protection™* against comn
earworm, falt amyworm, and stalk borer. By providing
whote-plant protection against corn borer, the genetic
vield potential of YieldGard Corn Borer cormn hybrids is
preserved.

larvae decreases lodging and protects the genetic yield
potential of YieldGard Rostworm com hybrids,

Alt seed containing YietdGard Rootworm technoiogy
is treated with seed-applied insecticides.* **

against corn earworm, fall armyworm, and stafk borer.,
By providing in-plant protection against the above
insect pests, the genetic vield potential of YieldGard
Ptus corn hybrids is preserved.

Alt seed containing YieldGard Plus technology is
treated with seed-applied insecticides.***

The Roundup Ready 2 Technology allows a farmer
to experience the benefits of utilizing Roundup
agricultural herbicides in a weed control system that
provides the broadest weed control spectrum, better
application flexibility, and superior crop safety.

All seed containing YietdGard VT Rootworm/RR2
technology s treated with seed-applied insecticides.* =+

YieldGard VT Triple corn hybrids also inciude
Roundup Ready 2 Technology. This trait allows &
farmer {o experience the benefits of utilizing
Roundup agricultural herbicides in a weed control
system that provides the broadest weed control
spectrum available, along with better application
flexibiity, and superior crop safety.

All seed containing YieldGard VT Triple technology
is treated with seed-applied insecticides. "

YieldGard /YieldGard VT corn products can

only be distributed for sate and planted in the
states where they are registered. Check with your
Monsanto representative for state-specific status

* YieldGard technologies are avatlabie in hybrids offered by a variety of seed producers. Farmers must read and fcliow the
limitations and requirements in the appropriate Produgt Notice or Product Use Guide, including this TUG.

** Protection ranges from partiat protection to protection depending on the developraent stage of the plan: when the insects

infest the plant,

=** A seed-applied insecticide can protect seed, rools, and seedlings from insects such as black cutworm, wirewormns, white

grubs, seed corn maggots, chinch bug, and early fiea beetles.

TECHNOLOGY USE GUIDE



1¢

YieldGard™ and YieldGard VT® Insect-Protected Corn Family

INSECT RESISTANCE MAMAGEMERNT

Farmers who purchase corm hybrids containing YietdGard® and Fatlure to follow tRM requirernents and properly ptant a refuge
YieldGard VT¥ corn traits for planting in 2009 are required by the may resudt in the toss of access to YieldGard and YieldGard VT
L.S. EPA to implement an tRA plan. Elements of an {IRM program  corn technology. Please do your part to ensure that YietdGard corn
for YieldGard Corn Borer corn, YieldGard Rootworm comn, technology is preserved by implementing an IRM plan on your farm.

YieldGard Plus, YieldGard VT Rootworm /RR2¥, and YietdGard

) Lo ) . Referto the St ship IRM section on page 3 for additional
VT Triple® corn are described in the following sections, ¢ & Stewardship section on page .

information regarding the YieldGard IRM dMonitoring Program.,
Akey component of each IRM plan is the planting of a refuge. A
refuge s simply a block or strips of corn that do not contain a &1,
technotogy for the controd of the insect pests which are controtied
by the planted YieldGard and YieldGard VT corn technology(ies).
The tack of exposure to 8.4 proteins ensures that susceptibte
insects are nearby to mate with any rare resistant insects that

may emerge from YieldGard and YieldGard VT corn hybrids.
Susceplibitity to the YieldGard and YietdGard VT comn products

is then passed on to their offspring, preserving the long-term
effectiveness of the technotogy.

Farraers will be notified immediately of any supplementat
amendments or changes to the refuge reguirements.

Should you observa that other farmers are not imple-
menting IRM requirements for 8.1, ingaci-protactad
corn, please contact Monsanio's Customer Responss
tenter (o notify us of such ocaurrences so that we
can invesiigate: #-800-768-0387 - Press 4. You may
TEMAIn ARONYIAoUE.

HLHTIPLE-PHASE APPROACH TO INSECY RESISTANCE MAMAGERENT
FOR YIELDGARD ANMD YIELDGARD YT CORN PRODUCTS

Adding a refuge 1o com production programs is a requirernent for pests. Natural predators such as tady beetles and ground beetles
resistance management, in addition to a refuge, other activities are can help reduce corn borer and corn rootworm tarval poputations.
important to IRM: YieldGard and YieldGard VT insect protection technalogy aids 1P

because it affects only specific insect pests and allows the
survival of beneficial insects.

» Farmers shoutd monitor their YieldGard and YietdGard VT
technology corn fields ana contact their seed dealer or Monsanto
at 1-800-95t-95t 1t if they observe any performance problems.

« Plant corn hybrids with YieldGard and YietdGard VT corn technoio-
gies to provide consistent protection of corn fietds from corn
borer and corn rootworm throughout the larval feeding periods.

« Practice integrated Pest Management {1PM} to preserve the
natural enemies of corn borer, com rootworm, and other insect



YieldGard Corn Borer Corn Refuge Requirements — Corn-Growing Areas

VialdGord

REFUGES MUST BE ESTABLISHED FOR THE 2009 GROWIMG SEASUON AS FOLLOWS:

* On each farm, plant up to 80 percent of com acres
with YieldGard Corn Borer corn. Plant at least 20
percent of total corn acres to a corn refuge that
does nof contain a 8.¢ fechnology that controls
European or southwestern corn borer. The refuge
corn can be treated with insecticides onfy when the
level of pest pressure meets or exceeds economic
thresholds. Sprayabie 8.6 insecticides must not be
applied to the refuge corn.

Plant the refuge corn within, adjacent to, or near

YieldGard Com Borer cormn fields. The refuge must be

placed within /2 mile 1/4 mile or closer preferred)

to help provide a poputation of susceptible insects
near the YieldGard Corn Borer corn field. Any field
corn hybrid that does not contain a 8.4 technology
which controds European or southwestem corn borer
and is planted on a fammer's farm can serve

as a refuge,

» Corn refuge options inciude YieldGard Rootwonm,
YieldGard Rootworm with Roundup Ready® Com 2,
Roundup Ready Com 2, YieldGard VT Rootworrn/RR2¥,
and conventional corn bul no other 8.¢. product for
cormborer management. Popcorn can be used as a
refuge option, but sweet corn can not.

Refuge Configuration Options

The refuge on each farm may be arranged in a number
of configurations. These options offer the flexibiity

to easily incorporate an effective com refuge into
farm operations.

Options include:

« Plant a separate corn refuge within 1/2 mile of each
YieldGard Com Borer corn field (1/4 rnile or closer
preferred).

Separate Field Block

YieldGard Corn Borer

D = Refuge

= Soybeans

« Plant a refuge on every farm where YieldGard Corn
Borer corn hybrids are planted.

« Plant the refuge af the same time as Yiel¢Gard
Corn Borer corn.

+ Manage the refuge the same way YieldGard Corn
Borer corn is managed. Reducing inputs or planting
the refuge on marginal tand merefy reduces the
effectiveness of the refuge.

» Mixing non-8.£. seed with YieldGard Com Borer comn
seed for use in the refuge or on any com acreage is
not an acceptable refuge design,

» Fammers can not utilize neighbors' com fields for
their refuge.

« Refuge fields must be owned or managed by
the farmmer,

Corn Refuge

] = YieldGard Corn Borer | | = Refuge

+ Plant the refuge as a block within a YieldGard Com
Borer com fietd.

» Plant field perimeters or end rows 1o a corn refuge.

» Split the planter to alternate four or more consecutive
rows of refuge com with YieldGard Corn Borer comn.

Pertmeter

Spltt Planter {Strips)

TECHNOLOGY USE GUIDE 11



YieldGard® Corn Borer Corn Refuge Requirements — Cotton-Growing Areas

in the cotton-growing areas shown below, all the
same refuge requirements indicated on page 1t apply,
but additional refuge acres are required Lo meet EPA
requirements:

Corn Refuge

« On each farm a farmer may plant up to 50
percent of their corn acres with YieldGard
Corn Borer com. Plant a minimum of 50 percent

12

of total corn acres with refuge corn. The refuge
corn ¢an be treated with insecticides only when the
level of pest pressure meets or exceeds economic
threshofds. Sprayable 8.t insecticides must not

be applied to the refuge com,

Southern Region: Cotton-Growtng Areas

YieldGard Corn Borer || = Refuge

ALABAMA OKLAHOMA Gitson TEXAS® VIRGINIA

All Counties Counties of: Harderman All Couniias EXCEPT: Counties of:

ARKANSAS Beckham Hardin Garson [Jinw'rddie.

Al Counties Gaddo Hayvrood Datam Fra:\kﬁnICr%y
Gomanche Lake Hansford Greansyille

FLORIDA™ " Custer Lauderdaie Hartley iste of Wight

All Gounties Sreer Lincoln Hutehinsen Mon hampton

GEORGIA Harmon Madison Lipscomt: Southampton

All Counbies fatksor Bbion Moore Suffolk Crty
Key Rutherfard Dehiliree Surrey

LOUISFAINA Kiows Shelty Robens Sussex

All Gounties Tillnsar: Yipton Sherman

MiSSISEIPP Washita

All Gounties SOUTH CAROLINA j\bj“

MISSOURI All Counpres

C0un1_|es af: - TENNESSEE /

Dunklin ) Counties of: R

NGW.MEMd arroll 7

Pemcot Chester i

Seoti Crockett Y

Stoddarnd Dyer e?fﬂ

NORTH CAROLINA Fayetle

Al: Counties Franklin

 MOTE: Boffgard® ar Bolfgard If* varigties of cotton are not for commercial pfanting use in the fofloving counties
in the Texas panhandle: Carson, Daltam, Hansford, Harttey, Hutchinson, Lipscomb, Moore, Dchiffree,
Roberts, and Sherman,

- NQTE: n Fforida, do aot planf Boffgord or Bolfgard ff cotlon south of Tampa {Fforida Route 6. Commercial
culture of Boflgard or Bollgard i cotton is prohibited in Hawaii, Puerto Rico and the U.S. Virgin Islands.

See Page 25 for compfeie information.



YieldGard Rootworm and YieldGard VT Rootworm/RR2® Corn Refuge Requirements
yfﬂldﬂﬂfd@ YIELDGARD RODTWORK AND YIELDGARD vT ROOTWORE /RR27 CORN IRM REQLIREMENTS
ARE THE SARE THROUGHOUT THE UNITED STATES AND CANADA

= PR o
Footworm/BRE

Refuges must be established for the 2009 growing
season as follows:

* On each farm, plant up to 80 percent of corn

acres with YieldGard Rootworm and YieldGard vi
Reotworm /RR2 corn hybrids. Plant at least 20
percent of the com acres to a corn refuge that does
not contain a 8.1 technotogy for control of western,
northern, or Mexican corn rootworm,

The corn refuge can be treated for corn rootworm
larvae and other soil pests with soil-applied,
seed-appled, or foliar-applied insecticides.

the com refuge can be treated with a non-8.¢
insecticide to control [ate-season pests such as
corn borer; however, the YieldGard Rootworm and
YieldGard VT Rootworm/RR2 corn must also

be treated if sprayed at a time when corn rootworm
heetles are present.

Insecticides labeted for the treatment of corn
rootwormm adults can be applied to the refuge
only if the YieldGard Rootworm or YieldGard VT
Rootworm /RRZ field is treated in a similar manner.
Com refuge options include YieldGard Corn Borer,
YieldGard Corn Borer with Roundup Ready® Corn 2,
Roundup Ready Com 2, and conventional corn, but
no 8.1 product for com roctworm management.
Plant the refuge within or adjacent to YieldGard
Rootworm and YieldGard VT Rootworm /RR2 cormn
fields, The corn refuge can be separated by a ditch
or & rpad but not by another field. Alternatively, the

»

refuge may be planted as in-field or perimeter strips.

These strips must be at least four consecutive
rows wide.

« All refuge fields must be owned by or managed
by the farmer.

« Plant a refuge on every farm where YieldGard
Reotworm and YieldGard VT Rootworm /RR2 corn
hybrids are planted.

« Pant the refuge at the same time as YieldGard
Rootworm and YieldGard VT Rootworm /RR2 com.

= Mixing non-8.t. seed with YieldGard Roctwerm and
YieldGard VT Rootworm /RRZ corn seed for use
in the refuge is not permitted.

« if the refuge is planied on first-year corn {rotated
corn ground), then the YieldGard Rootworm and
YieldGard VT Rootworm/RR2 com must also be
planted on first-year corn [rotated corn ground). If
the refuge is planted on continuous corn ground,
then the YieldGard Rootworm and YieldGard VT
Rootworm/RR2 may be planted on either first-
year corn {rotated corn ground} or continuous
corn ground.

TECHNOLOGY USE GUIDE



YieldGard® Rootworm and YieldGard VT Rootworm/RR2®
Corn Refuge Configuration Options

"lﬂldﬂﬂrd?f@ The refuge on each farm may be arranged in a number Corn Refuge
of configurations. These options offer the flexibility to

easily incorporate an effective corn refuge into farm
operations. Options include:

« Plant & corn refuge within or adjacent to each
YieldGard® Rootworm and YieldGard VT Rootworm/
RR2Z¥ corn field,

- Piant a corn refuge as a block within a YieldGard
Rootworm and YieldGard VT Rootworm/RR2

YieldQard Rootworm or

corn fietd, YieldGard VT Rootworm/RR2

« Spiit the planter to alternaFe at feast four consecu- [ = Refuge fie. YieldGard Corn Borer, ViekGard
tive rows of com refuge with YieldGard Rootworm Coen Borer with Boundup Ready™ Corn 2,
and YieldGard VT Rootworm /RR2Z corn. Roungup Ready Cosn 2, ar conventional corn}

« Plani field perimeters or end rows to & corn refuge.

Examples of Within-Field Configurations

Block Block Split Planter (Skips)  Perimeter

Mg of oo

Examples of Adjacent-Field Configurations

Adiacent Adyacent

Sgogrted by cosg O3 O Se i Of By nother S



YieldGard Plus and YieldGard VT Triple® Corn Refuge Requirements
for Common and Separate Configuration Options

Vieldbard 17

REFUGE MUST BE ESTABLISHED FOR THE 2009 GROWING SEASON AS FOLLOWS:

Farmers have two choices when planning their refuge
strategy for YieldGard Pius and YieldGard VT Triple®
corn hybrids. The first option s to ptant a refuge that
will serve as the refuge for both corn borer and corn
rootworm. This option is referred to as the common
refuge and is described below,

For sefected farms and corn-growing regions that
typically have hign levels of corn borer infestation,
there could be significant yield risk associated with
planting a common refuge for YieldGard Plus and

YieldGard VT Triple. tn these situations a second
option is available to farmers. This option requires
planting a separate refuge for corn borer and corn
roctworm. Linder this option, the corn borer refuge can
be treated with a foliar insecticide for corn borer, and if
corn rootworm beetles are present, the YietdGard Plus
and YieldGard VT Triple field would not have to be
treated in a similar manner. The separate refuge ontion
is described in detail on pages [6-17,

YIELDGARD PLUS AND YIELDGARD VT TRIPLE CORN SOMMON REFUGE CONFIGURATIONS

When planting a refuge that will serve as a common
refuge for com borer and corn rootworm, the 2006
growing Season requirements are as follows;

+ When using a common refuge plan, in non-cotton-
growing regions, plant up to 80 percent of corn
acres with YieldGard Plus and YieldGard VT Triple
corn hybrids on each farm. Plant at least 20 percent
of the corn acres to a corn refuge that does not
contain a 8.£. technology. In cotton-growing areas,
olant up to 50 percent of corn acres to YieldGard Plus
and YieldGard VT Triple corn hybrids (See page 12 for
map and list of cotion-growing areas),

* The commaon refuge may be treated for corn root-
worm larvae and other pests with soi-applied,
seed-applied, or foliar-applied insecticides,

« If a late-season pest such as comn borer reaches
the economic threshold, the common refuge may be
treated with a non-8.1. insecticide to control the pest,
However the YieldGard Plus and YieldGard VT Triple
cornt must also be treated if rootworm beetles (adults)
are present at the time of the foliar application.

* Corn planted in the common refuge may be Roundup
Ready Corn 2 or conventional com including popcorn,
but may not be any B.£ corn technology that provides

pratection from corn borer or corn rookworm,
Sweet com is not allowed.

= The common refuge must be planted within or adjacent
to the YieldGard Plus and YieldGard VT Tripte comn
fietds. The refuge may be separated by a ditch or a
road, but not by another field, Alternatively, the refuge
may be planted as in-field or perimeter strips. These
strips must be at least four consecutive rows wide.

- Plant a refuge on every farm where YieldGard Plus
and YietdGard VT Triple corn hybrids are planted.

» Plant the refuge at the same time as the YietdGard Plus
and YieldGard VT Triple corn.

« Mixing non-8.t. seed with YieldGard Plus and
YieldGard VT Triple corn seed for use as a refuge
is not permitted.

« If the refuge is planted on first-yvear corn (rotated
corn ground), then the YieldGard Plus and YieldGard
VT Triple corn must also be planted on first-year
corn {rotated corn ground). If the refuge is planted
on continuous ¢orn ground, then the YieldGard Plus
and YieldGard ¥7 Tripte corn may be planted on either
first-year corn {rotated corn ground) or continuous
corn ground.

+ Refuge fields must be owned or managed by
the farmer.

Examples of Within-Field Configurations for Common Refuge Option
Block

Block

Spkt Planter {Strips)

Perimeter
YieldGard Plus or
YieldGard VT Triple
f_:] = Refuge
R {i.e. Roundup Ready Corn #
o or conventional corr)

Examples of Adjacent-Field Configurations for Common Refuge

Senareien by rog, palt wion, B¢ Bid non Ly ancinas foid

TECHNOLOGY UWSE GUIDE



té

YieldGard® Plus and YieldGard VT Triple® Corn Separate Refuge
Configuration Options in Corn (Non-Cotton) Growing Areas Only

VieldGard VT

This refuge planting option offers farmers the flexibility of controlling corn borer in both £orn rootwerm and corn
borer refuge areas without the need to also spray the YieldGard® Plus and YieldGard VT Triple® corn field,

CORMNBORER REFUGE REQIHREMENTS

+ The com borer refuge must represent at least 20
percent of the farmer's total corn acres {YieldGard
Pius or YieldGard VT Tripte, YieldGard Corn Borer plus
any non-B.t. acres). The corn borer refuge must be
planted with a hybrid that does not contain a B.1.
technotogy for controt of European and southwest-
ern corn borer and must be planted within /2 mile
(14 mile preferred) of the YieldGard Plus or YieldGard
YT Trple field.

CORN ROOTWORIM REFUGE REQUIREMENTS

« The corn roctworm refuge must be planted with 2
hybrid that does not contain a 8 ¢ technology for
control of western, northern, and Mexican corn
rootworm, but can be planted with 8.t hybrids that
control corn berer (e.g., YieldGard Corn Borer}.
The corn rootworm refuge must represent at least
20 percent of the farmer’s corn acres {YieldGard

YieldGard Plus and YieldGard VT Triple Corn
Separate Refuge Configuration Options in Cotton — Growing Areas Only

VieldGord V7

+ Farmers may spray for corn borer controt if economic
thresholds are reached.

* The com borer refuge can be Roundup Ready® Corn 2
or conventional corn. Popcorn can be used as a
refuge option but sweet com can not.

Corn refuge minimum
20% nor-B.t. refuge

Plus or YieldGard VT Triple and YieldGard Corn
Borer) and must be planted within or adjacent o the
YieldGard Plus or YieldGard VT Triple fietd as a block,
strips within the field, or as a perimeter around the
field. If perimeter or in-field strins are used for the
refuge, the strips must be at least four consecutive
rows wide,

This refuge planting option offers farmers the fexibifity of controlling com borer in both corn roctwarm and
corn borer refuge areas without the need to also spray the YieldGard Plus and YieldGard VT Tripie corn field.

TOEN BORTR REFUGE RECRIUBEWMENTS

» The corn borer refugeé must represent at feast 50
percent of the farmer's total acres (YietdGard Plus
or YieldGard VT Triple, YieldGard Corn Borer plus any
non-B.t, acres). The corn borer refuge must be
planted with a hybrid that does not contain a 8.6
technology for controt of European and southwestemn
corn borer and must be planted within /2 mile 14
mile preferred) of the YieldGard Plus or YieldGard VT
Triple field,

CORN ROCTWORK REFUGE REQUIRENMENTS

* The corn rootworm refuge must be planted with a
hybrid that does not contain a B.t. technology for
control of western, northern, and Mesxtican corn
rootworm but can be planted with 8.t hybrids that
control corn borer [i.e. YieldGard Corn Borer), The
corn rogiworm refuge must represent at least 20
percent of the farmer's corn acres (YieldGard Plus
or YieldGard VT Tripte and YieldGard Com Borer) and

* Farmers may spray for corn borer control if economic
thresholds are reached.

= The corn borer refuge can be Roundup Ready Corn 2
of conventionat corn. Popcorn can be used as a
refuge option, but sweet corn can not.

Corn refuge minfmum
50% non-B.t. refuge

must be planted within or adjacent to the YieldGard
Plus or YieldGard VT Triple field and can be planted
as a block, strips within the field, or as & perimeter
around the field, If perimeter or in-field strips are
used for the refuge, the strips must be at least four
consecutive rows wide,

- For additional refuge requirements for cotion-
growing areas, please see page 12

(D)



YieldGard Plus and YieldGard VT Triple Corn
Separate Refuge Configuration Options

Examples of Separate Refuge Configurations
Biock

VieliGord /T,

Sptit Planter
{Strips)

Block

Perimeter

YieldGard Plus or YieldGard VT Triple

B = Corn Rootworm Refuge
fi.g. YieldGard Comn Borer,
YigldGard Corn Barer with
Roundup Ready Corn 2)

= Corn Boter Refuge*
{ie. Roundup Ready Corn 2
or convenijonal comyt

*Corn refuge within 172 mife (14 mile prefarred)
of YieldGard Flus and mimimum of 20% non-B.t.
carn borer com

Additional Examples of Separate Refuge Configurations

Block Block

Spiit Planter (Strips)

Adjacant

TECHNOLOGY USE GUIDE
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YieldGard®™ with Roundup Ready® Corn 2

YieldGard® Corn Borer with Roundup Ready® Corn 2

PROCUCT DESCRIPTION

YieldGard® Corn Borer with Roundup Ready® Com 2
offers farmers aft the benefits of both traits combined
in one crop. These hybrids exhibit the same insect
protection qualities as YieldGard Corn Borer and, fike
Roundup Ready Corn 2, are tolerant to over-the-top
applications of Roundup® agricultural herbicides. For
more information on Roundup Ready Com 2, please
see pages 19-21 of this guide. For information on
Roundup Ready 2 Technology, see page 19

YieldGard Rootworm with Roundup Ready Corn 2

PRODUCT DESCRIPTION

YieldGard Roétworm with Roundup Ready Corn 2
offers farmers alt the benefits of both traits combined
in one crop. These hybrids exhibit the same ingect
protection guatities as YieldGard Rootworm and, like
Roundup Ready Corn 2, are tolerant to over-the-top
applications of Roundup agricuttural herbicides, For
more information on Roundup Ready Com 2, please
see pages 19-21 of this guide.

YieldGard Plus with Roundup Ready Corn 2

PRODUCT DESCRIPTIOHN

YietdGard Plus with Roundup Ready Corn 2 offers
farmers all the benefits of alt three traits combined

in one crop. These hybrids exhibit the Same insect
protection gualities of YieldGard Corn Borer and
YieldGard Rootworm and, fike Roundup Ready Corn 2,
are tolerant to over-the-ton applications of Roundup
agricultural herbicides. For more informalion on
Roundup Ready Corn 2, Mease see pages 19-21

of this guide.

YieldGard VT with Roundup Ready 2* Technology

YieldGard VT Rootworm/RR2%

PRODUCT DESCRIPTION

YietdGard VT Rootworm /RR2¥ technology prowdes
the next generation of YieldGard stacked-trait
products that provides better insect controt and
improved consisiency of controt of western corn
rootworm, northern corm rootworm, and Mexican
corn rootworm. Protecting the root of the corn plant
from feeding by corn rooctworm larvae decreases
todging and protects the genetic yield potential of
YieldGard VT Rootworm/RR2 corn hybrids.,

RECOMMENDED MANAGEMENT PRACTICES
Managing YieldGard Corn Borer with Roundup Ready
Corn 2 requires a farmer to follow the recommended
rmgnagement practices assoctated with com contain-
ing each individual trat.

Farmers of YietldGard Com Borer with Roundup Ready
Corn 2 hybrids must foltow the same guidetines for
establishing a refuge as described for YieldGard Com
Borer on pages 11-12 of this guide.

RECOMMENDED MANAGEMENT PRACTICES
Managing YieldGard Rootworm with Roundup Ready
Corn 2 requires a farmer to follow the recommended
management practices associated with com containing
each individuat Trait.

Farmers of YieldGard Rootworm with Roundup Ready
Corn 2 hybrids must follow the same guidelines for
establishing a refuge and marketing grain as described
for YieldGard Rootwaorm on pages 13-14 of this guide.

RECOMMENDED MANAGEMENT PRACTICES
Managing YieldGard Plus with Roundup Ready

Corn 2 requires a farmer to follow the recommended
management practices associated with corn contain-
ing each individual trait.

Farmers of YieldGard Plus with Roundup Ready Corn 2
hybrids rrust follow 1he same guidelines for establish-
ing a refuge as described for YieldGard Plus on pages
15-17 of this guide,

RECORMENDED MANAGEMENT PRACTICES
Managing YietdGard VT Rootworm /RR2 requires a
farmer to follow the recommended management
practices assoctated with corn containing each
individuat trait.

Farmers of YieldGard VT Rootworm/RR2 hyhrids must
follow the same guidefines for establishing a refuge
and marketing grain as described for YieldGard
Rootworm on pages 13-14 of this guide. The YieldGard
VT Rootworm /RRZ hybrids contain Roundup Ready 2
Technology and are equalty as tolerant to Roundup
agricultural herbicides as you are used to with

Roundup Ready Corn 2. @



YieldGard VT Triple®

PRODUCT BESCRIPTION

YieldGard VT Triple® corn technoiogy combines
YieldGard Corn Borer and YietdGard VT Rootworm /RR2
technology into a single ptant. YieldGard VT Triple corn
hybrids controt European and southwestern comn
borer, sugarcane borer, southern cornstalk borer,
western corn rootworm, northern corn rootworm,

and Mexican corn rootworm. YietdGard VT Trinle
hybrids will also provide some protection against

corn earworm, falt armyworm, and sialk borer, By
providing in-plant prolection against the above insect
pests, the genetic yield potential of YieldGard V1 Triple
corn hybrids is preserved.

YieldGard VT Triple corn hybrids alse contain Roundup
Ready 2 Technology. This trait allows & farmer to
experience the benefits of utitizing Roundup agricul-
tural herbicides in 2 weed control system that

Roundup Ready Corn 2

PRODUCT DESCRIPTION

Roundup Ready Corn 2 and corn with Roundup
Ready Z Technology are equivalent in their tolerance
to Roundup agricultural herbicides, For ease of
reading, all references in the following section on
Roundup Ready 2 Technologles include Roundup
Ready Comn 2 and YieldGard VT Rogtworm/RR2
untess specified as different.

provides the broadest weed control spectrum
available, along with better application flexibitity,
and superior crop safety.

RECOMMENDED MAMAGEMENT PRACTICES
Managing YieldGard VT Triple requires a farmer to
follow the recommendeg management practices
associated with corn containing each individual trait.

Farmers of YieldGard VT Tripte hybrids must follow
{he same guidetines for estabtlishing a refuge and
marketing grain as described for YieldGard VT Tripte
on pages 15-17 of this guide. The YieldGard VT Triple
hybrids contain Roundup Ready 2 Technology and are
equally as foterant to Roundup agricultural herbicides
as you are used to with Roundup Ready Corn 2,

Products with Roundup Ready 2 Technology contain
in-plant tolerance to Roundup agricufturat herbicides,
Farmers are provided excellent crop safety and fult
yietd poteniial, with applications made from planting
through 48" of corn height. Drop nozzles must be
used belween 30" and 48" of corn height.

Monsanto Brands of Selective Over-The-Top Herbicide Products

Herbicide products sold by Monsanto for use
over the top of products with Roundup Ready
2 Technology, for the 2D0Y crop season are
as follows:

« Roundup WeatherMAX®
+ Roundup PowertdAX®

For complete information about the use of
Roundup agricuttural herbicides over the top
of products with Roundup Ready 2 Technotogy,
refer to the appropriate product’s tabel booklet
or supptemental labei.

You may use another glyphosate herbicide, but only if
it has {ederally approved tabel instructions for use over
products with Roundup Ready 2 Technology, and the
product and the use labet for products with Roundup
Ready 2 Technology, have been approved by your
specific slate. Contact the product manufacturers,

the local retailers, or the local extension agents for
confirmation that the products carry EPA and state
approved tabeling for this use. MONSANTO DOES NOT
MAKE ANY REPRESENTATIONS, WARRANTIES OR
RECOMMENDATIONS CONCERMING THE USE OF
GLYPHOSATE PRODUCTS SUPPLIED BY OTHER
COMPANIES WHICH ARE LABELED FOR USE OVER
CORN WiTH ROUNDUP READY 2 TECHNOLOGY.
MONSANTO SPECIFICALEY DENIES ALL RESPONSI-
BILITY ANED DISCLAIMS ANY LIABILITY FOR ANY
DAMAGE FROM THE USE OF THESE PRODUCTS
OVER THE TOP OF CORN WITH ROUNDUP READY 2
TECHNOLOGY. ALL QUESTIONS AND COMPLAINTS
CAUSED BY THE USE OF GEYPHOSATE PRODUCTS
SUPPLIED BY OTHER COMPANIES SHOULD BE
DIRECTED TO THE SUPPLIER OF THE PRODUCT

N QUESTION.

TECHNOLOGY USE GUIDE



20

Roundup Ready® 2 Technology

For use where
restduat herbicides
are typicaily used for
early-season weed
controk

flesidual Herbicide
Plus Roundup
WeatherMAX

——— -

Weed Control Recoimmendations

The Roundup Ready® 2 Technology system’s flexibility,
broad-spectrum weed controf and proven crop safety
offer farmers weed controf programs that allow them
to use the system in the way that provides the greatest
beneftt. Farmers can sefect the program that best

fits the way they farm. Options include the use of

a residual herbicide with a Roundup® agricultural
herbicide, tank-mixing other herbicides with Roundup
agricultural herbicides where appropriate and a total
postemergence program.

AGRONOMIC PRINCIPLES

Corn yield is very sensitive to early-season weed
competition. Weed control systems must provide
farmers the opportunity to control weeds before
they tecome compstitive, The Roundup Ready 2
Technology system provides a mechanism to controd
weeds at planting and once they emerge. Faflure to
control weeds with the right rate, at the right time, and
with the right product, can lead to increased weed
competition, weed escapes, and the potential for
decreased yields. Use other herbicide products with
Roundup agricultural herbicides if appropriate for the

WEED RESISTAMCE SMANAGEMENT

FOR PRODUCTS WITH RCUNBUP READY 2
TECHNOLOGY

Follow the guidefines betow to minimize the risk of
developing glyphosate-resistant weed populations
ina Roundup Ready 2 Technology system.

= Start clean with a bumdown herbicide or tillage.
£arly-season weed comrol ts critical to yield.

* Apply preemergence residual herbictdes such as
Harness® Xtra, Begree Xtra®, or other residual
herbicides at the recommended rate.

« Or apply a preemergence residual herbicide at the
recommended rate tank-mixed with Roundup
WeatherMAX® at a minimum of 22 oz/A in-crop
before weeds exceed 4" in height.

« Follow with a postemergence in-crop application
of Roundup WeatherMAX at a2 minimum of 22 pz/A
for additionat weed flushes before they exceed
4" in height.

* Roundup WeatherbdAX may be tank-mixed with
other herbicides for postemergence weed control.

* Report repeated non-performance to Monsanto or

weed spectrum.

Use the proper Roundup Ready RATE™ of Buliel®, Degree, Begree
Xtra, Harness, Harness Xtra, Harness Xra, 5.6, Microdech®, or
tartal* {na past) as dalined in {he tabie below and the individual
product {abeis, either pre or postemergence to the crop.™™

Foltow with Roundup WeatherMAX al 16 fo 22 ozfh post
sequentiailly after preemergence application or tank-mixed
in-crop rrith the residual. Applications should be made belore
weeds exceed 4" in height.

Roundup Ready RATEs***

Hamess 15 Pints
Ceqree 30 Pinit
Harmess ktra 1z Ouans
Harmess Xt 5.6L ] Ouatls
Oegree M 20 Oueits
Hicro-Tech 20 Guatis
tartat 20 Guans
Bullet 20 Quats

your local retailer.

Use full labeled rafe of residuat when application is 14 days or more
prior to planting or when tough grasses are present. &g, barnyardgrass,
shattercane, seedling johnsongrass, sandbur.

Use a minimurs of 2.5 pt/A of Harness on vroolly cupgrass and
wild proso miflet.

Products conbaining atrazine will provide irproved controd of
cockiebur, giant ragweed, Pafmer Amaranfh and morningglory.

Tank-mix products such as 2.4-8, dicamba or Status® herbictde with
Roundup WeatheriaX for controt of giyphosale-resistant marestail
tharseweed), Palmer Amaranth and other difticul-to-controf vraeds.

Hse 22 to 32 oz/A of Roundup YreatherMAX® when momingglory or perennial
weeds are present or when broadteaf weeds are 4" in height or faller,

postemergence
programs are
effecthve and
sustalnable:

Roundup WeatherMAX
Sequential

Apphy Roundup WeatherMAX at 16 o 22 oz/8 belore vweeds

exceed 4" in height and follow writh & second apphication at to
to 22 ozfh for an addittonal flush of weeds betore they exceed
4%In height.

Maximum Yse Rates
For koupdup
WeatherMAX

» 32 ozf4 per single application
- Totat: 64 oA trom emergence fhrough 48" height of corn,
drop nozztes must be used from 30" fo 48" corn,

Use 22 to0 32 oz/A of Roundup WeatherMAX when rorningglory or

perennia] weeds are present.

Tank-mix products such as 2,4-D, dicamba or Status herbicide vilh
Roundup WeatherdAX for control of glyphosate resistant mares) ail
thorseweed), Palmer Amaranfh and other difticult-to-control weeds.

The combined fola! of preplant, in-crop and preharvest applications
of floundup Weathe AKX can not excesd 5.3 gifA. The combined tolat
of in-crop and preharuest applications can not exceed 66 ozfA.

"I} using ancthet Rourtdup agricufhrrsl herbagide, Yolt must reler o the labet booklet o Rousdug Ready Corn 7 Teshnology suoplementat labal tor that orand 1o determne aporopriste use rates, f wsing
Rolndup BowathbAX", apofication rsles arc the Same as bor Roundup WesthersSAX, I using anCthar tesidual heroicsde, follow the latelad use rate instructions appticable 1o Roundup Ready Com 2,

“*Atraging may stso be wsed as 3 rosidust hertacide in the Roundup Ready Corn 2 System.

=+ Yo may Apgly wo to the bell residud herbicide laoeled rate for gomn,

D



Roundup Ready 2 Technology

RECOMMENDATIONS FOR MANAGING GLYPHOSATE-RESISTANT WEEDS 1N PRODUCTS WITH ROGUNDUPR READY 2 TECHNOLOGY

Gtyphosate-Resistant
Horseweed {Marestail)

Givphosate Resutant

Amaranthys Species
- Palmer Amaranth
- Waterhemp

Start ctean with 2 burndown program or tillage.
“Tank-mix Roundup agricultural herbicides with 2.4-0, or dicamba, according to the label directions,

In-cfop, tank-rix 22 ounces per acre of Roundup WeatherMAX with Clarity™ (8 to 16 fluid ounces per acie) or 2,4-0
{05 to 1,0:4b active ingredient per acre) from corn emergence to the S-leaf stage of corn growth (approximately 8" tail).

Or tenk-mix 22 cunces per acre of Roundup WeatherMAX with 5 ocunces per acre ot Status® herbicide when the corn is
4" 1o 36" tall (Y2 to Vi),

Horsevieed should not exceed 8" in herght at the time ot in- crop appi;cat:on

Stari clean with a burndown pragram of tmage

Use a residual herbicide such as Harness™ Kira, Harness ftra 5.6L, Degree ¥tra® or other residual herbicide either
preemergence of in-crop for control of dmaranthus species.

in-crop, tank-mix Roundup WealherMAX vith other herbicides such as 2.4-0, dicamba (Clarily or 8anvei™) or Status
herbicide to control emerged weeds. Applications of Stalus herbicide should be made when the corn Is between
4" and 36" tall 1¥2 1o VD). Follow ali label directions.

Amaranthus species should not exceed 37 in height af the time of in-crop anpiicaiion.

Giyphosate-Resistant
AmbrosiaSpecies

- Giant Ragweed

= Lommon Ragweed

Gtyphosate-Resistant

Johnsongrass

Start clean w;ih F: burndown program or tiiage.

Use a residual herbicide such as Harness Xtra, Harness Xira 5,61, Degree Xira or other residual herbicide either
preemergence of in-crop tor control of Ambrosia species.

in-crop, tank-mix Roundup WeatherMAK with other herbicides such as 2.4-0, dicamba tClarity or Banwel) or Status
herbicide to control emerged weeds. Appiications of Status herbicide shouid be made when the corn is between
4" and 36" tal (V2 to VD). Foltow 2l 1abe] directions,

Ambrosia species should not exceed 3" in height at the time of in-crop applicalion.

Siarl clean with a burndown program or {ilage.

Use a residual herbicide such as Harness Xira, Harness Xira 5.6L. Degree Xira or other residual herbicide containing
atrazine preemergence to reduce the competition from seedling johnsongrass prior to the emergence ot corn,

In-crop, tankmix Roundup WeatherMAX with 2 herbicide such as Accent™ Equig™ or Option™ tor control of emerged
weeds inciuding seediing and rhizome johnsongrass. Follow all {abel direclions of tank-mix partners, especiaily those
reiaied 16 weed size.

1n certa:n areEs, ﬁairan fveqrass is knavm to be res:slant to giyphosate For caniro! recommendat:ons refer to wwwweedres:stancemanagement.com
or ¢al! FBOU-ROUNOUP. When approved, supilemenial {abeling for specific herbicide products can also be vievred on wew.cdms.net or www.greenbook.net,

TECHNOQOLOGY USE GUIDE

>
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Bollgard® and Bollgard lI® Cotton

PRODUCT DESCRIFTION

Boltgard® cotton contains an insecticidat protein from
Bacritus thuringfensrs, subsp. kurstakr (B.LL.) that
protects cotton plants from certain lepidopteran
insect pests. Bellgard H® cotton contains two distinct
insecticidal proteins from B.£4. that expand the level
and spectrum of control and reduce the chance that
resistance wilt develop to the 8.tk insecticidal
proteins refative to Bollgard cotton. Specifically,
Bollgard provides excellent, season-tong control

of tobacco budworm and pink bolworm, and
suppression of cotton bollworm. When larvae

fead on Bollgard cotton plants, these proteins protect
the plants from damage by reducing tarval survival.
Boligard I cotton normally provides excelent,
season-tong controt of tobacco budworm, pink
hotiworm, cotton bothworm, fall armyworm, beet
armyworm, cabbage and soybean loopers, and other
secondary leaf- or fruit-feeding caterpiliar pests in
cotton {see Spectrum of Activity charts and Manage
Target Insects section below}. Routine applications of
insecticides to control these insects are usually
unnecessary when cotton containing Bollgard or
Bollgard B cotton is planted.

Boligard and Bollgard Il cotton varieties are as safe

to the environment, humans and other non-target
pests, including beneficiat predators and parasites,
as other commercial cotton varieties. The insecticidal

—

BO%EQQ!‘@ Spectrum of Activity

Excellent Contro! ¢—mmmmem 3 No Control

Catrerge Eeagst

iR

Tobacto Budworm
Safpraien alrTniEar

Pink Batbworm

Catpegperns

e ol Seata )
turnnesn Do fioer
Catton SoHworm
Cotton Bollworm -1post-biggmj*
"Ipre-hiopm)-

proteins from B.Lk. begin to break down immediately
when the plant dies. They do not accumulate in the soit

“and will not leach into the groundwater, In fact,

Bollgard or Bollgard It cotton use should lead to &
decrease in broad-specirum insecticide use, and
beneficial insects may increase in the cropping
system. {ncreases in beneficial insects can suppress
various cotton pests, further reducing the need for,
and application of, insecticides.

BEOLLGARD DISCONTINUATION IN 2009
Resistance management is critical to the long-term
viability of our technelogy and the benefits realized by
our farmer customers. The move to multiple-gene
products, including Bollgard 1, offers duat modeas of
action and increases the longevity of the technology.
Monsanto will be working within the EPA's regulatory
framework to address the expiration of Boligard’s
registration on September 30, 2009, while allowing the
sale of any remaining on-hand inventory of Boligard
products up to the registration’s expiration.

Any Bollgard cotton seed must be sold and distributed
prior 1o or on September 30, 2002, This deadline will
apply to all seed companies who market Boligard
cotton.

Bali;g%ﬁ n

gxcellent Controf = ey No Control

Spectrum of Activity

Tobacso Budworm
Piek Botlwgom
Cotton Botfeorm

MOTE: o planting or sale for commercial planiing of Boligard or Boligard il cotton is permitied in Hawait, Puerto Rico,
the U.5. Virgin Isfands, Sowh of Route 64 (near Tampa) in Florida, and in the following counties in the Texas
panhandle: Carson, Qaflam, Hansford, Hantey, Hidchinson, Lipscomb, Moore, Ochiltres, Roberts, and Sherman:



Boligard and Bollgard Ii Cotton

RECOMMENDED MANAGEMENT PRACTICES

Agronomic Management

As with any cotion variety, using the best agronomic
management practices with Boligard or Botlgard It
cotion varieties will yield the greatest benefits, Use
varieties, seeding rates, and planting technologies
appropriate for each specific area. As much as
possible, manage the crop to avoid plant stress.

Manage Target Insects

High poputations of cotton boltworm or other insect
pests may reach damaging tevels that warrant
supplemental insecticide applications in Bollgard or
Bollgard |t cotton. if ary cofton insect pest reaches
tocatly established thresholds in Boligard or Bollgard #
cotton, Monsanto recommends the use of appropriate
remedial insecticide treatments to ensure desired
tevets of control,

Fietds shoutd be cargfully monitored for ait pests,
mctuding cotton boliworms, to determine the need
for-remediat insecticide treatments. For target pests,
scouting techniques and supplementat treatment

MANAGE NDN-TARGET INSECTYS

Although Botigard and Bollgard i cotion varieties

wiil sustain tess damage from some of the most
troublesome iepidopteran pests, they will not provide
protection against non-teptdopteran species. These

PRACTICE INTEGRATED PEST MANAGEMENT (1PM:

+ Empioy appropriate scouting technigues and
treatment decisions to enhance beneficial insects
that can provide some additional insect pest controt.

« Manage for appropriate maturity and harvest
schedules. Destroy statks immediately after harvest

decisions shoutd take into account the fact that larvae
must hateh and feed before they can be affected

by the B.Lk. protein{s] in either Boligard or Botlgard il
cotton. Fieids shoutd be scouted regularty foilowing
periods of heavy or sustained egg tay, especially during
bioom, to determine i significant larval survivat has
pceurred. Scouting shouid nclude a modified whole
piant inspection, including terminals, squares, bigoms,
bioorn tags and smait bolls. Larvae greaterthan 1/4
inch {3- to 4-days old) are generally recognized as
survivars that witl be difficuit-to-control with Botigard
or Boligard # cotton alone. Apply supplemental
insecticides if the frequency of advanced stage
farvae or plant damage warrants treatment. Changes

to these recommendations may be required under
certain circumstances. Consult your tocal crop advisor
or extension specialist for management recommenda-
tions in a specific area.

insects should be monitored and treated when
necessary using recommended threshoids and
msecticides. if possible, choose insecticides that
are teastharmful to beneficial insects.

to avoid regrowth and minimize selection for
resistance in late-season infestations.

« Use soll management praciices that encourage
destruction of gver-wintering pupae in cotton
containing the Boligard /Botigard i traits.

TECHNOLOGY USE GUIDE
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Bollgard II® Cotton Natural Refuge

Boligard

Bollgard i

THE “NATURAL REFUGE" OPTION FOR BOLLGARD Y HAS BEEN APPROVED 8Y THE EPA

* Beginning June 1, 2007 farmers choostng to grow has been able to demonstrate that sufficient numbers
vartettes containing Bollgard ¥ are no longer required  of tobacc budworm and boliworm moths develop
to plant a structured non-B.1k. cotton refuge associ- naturally from hosts other than cotton to provide the
ated with their Boligard 1l acreage in areas of the necessary refuge for Boligard i cotton, The "Naturat
United States where the target pests Heffothfs Refuge” option allows farmers 10 plant varieties
virescens {tobacco budworm} and Heffcoverpa zeq containing Boligard # and rely on other naturally
(cotton bollworm) are prevalent. Monsanto, in occurring crops and plants surrounding thetr Boligard (!
conjunction with USDA and university researchers, fields to Serve as the refuge in the following regtons:

Farmers may utilize the Natural Refuge option for
varieties containing Bollgard il in these states:

ALABAMA LOULSEANA TENNESSEE Culberson Ochiltree
Al Counties All Counties A4 Counties Dallam Pecos
ARKANSAS MARYLANG, VERGENEA ftpaso Eres'd'o
At Counties All Counties All Counties Hanstord geves
Hartley Roberts
FLOREOA MISSISELPRE TEXAS Hudspeth Sherean
All Counties EXCEFT: At Counties All Counties EXCEPT: Hutehinson Terrell
Areas south of Route 60 MESSOURE Brevrster 1aff Davis VatVerde
GEORGA All Counties 23"30” Lipscomb Ward
Al Counties rang Loving Winkler
MORTH CAROLINA Crockett Moore
KANSAS Af Counties
All Counties
“ DKLAHOMA
KENYUCKY All Counties
Al Counties
SOUTH
CARDLINA
All Counties

* MOTE: Matueal Refugs does not apply to cotton varfeties that contain the Bollgarg® trait. Farmers that grow
vatieties that contain the Ballgard trait are still required to plant a 5% embedded, 5% unsprayed, ora
20% sprayed non-8.¢ & cotton refuge associated with the amount of Bollgard cotton they are growing.

Matural Refuge does not apply to Ballgard M cotton grown in areas where pink bollvrorm is 2 pesi. These
areas include Arizona, California, New Mexico, and in the following counties i Texas: Brewster, Crane,
Crackett, Cutberson, B Paso, Hudspeth, Jeff Davis, Loving, Pecos, Presidio, Reeves, Terrell, Val Verde, Ward,
and Winkter. Farmers of BoMgard 1 cOttan in these areas are stilf required to plant a non-B.1.4. cottort refuge.,
Certain areas vihere the pink bollworm eradication program s active may alfow waivers from this refuge
requirement for alt B.¢.&. catton varieties——check your local or state authorities to determine vihat 13
required or allowed in your area,

Na planting or sale for commercial planting of Botlgard or Bollgard ! cotion is permitted south of Rovte
40 {near Tampa) in Flarida, in Hawraii, Puerto Rico, and the 1.S. Virgin Islands, or in the folleving counties
in the Texas panhandle. Carson, Dallam, Hansford, Hartley, Hutchinsoan, Lipscomb, toore, Ochiltres,
Roberts and Sherman.



Bollgard and Bollgard Il Cotton Stewardship

Alt farmers shall sign the MTSA limited use ficense
appkcation, which provides the terms and
conditions for the authorized use of the product.
Refer to Stewardship IRM section on page 3 for
more information regarding the Bollgard and
Boligard It {RM Monitoring Program.

if Monsanto reasonably believes that a farmer has
pianted saved cotton seed containing a Monsanto
genetic trait, Monsanto will request invoices or
otherwise confirm that fields in question have been
planted with newdy purchased seed. if this information
is not provided within 30 days, Monsanto may inspect
and test all of the farmer's fields to determine if saved
cotton seed has been planted. Any inspections wilt be
performed at a reasonable time and coordinated to
accommodate the farmer's schedule.

Que to special circumstances, cotton farmers in the
counties highlighted in the map below will also sign a
Seed Use Agreement [SUA) with specific stewardship
commitments before they can receive detivery of

OKLAHOMA

Bollgard or Bollgard tl cotton seed. A SUA will be maited
to licensed farmers in the counties highlighted in the
map and can be obtained from your jocal retailer and for
Monsanto (1-800-768-6387).

By stgning the SUA the farmer acknowledges:

* That they will not plant Boligard or Boligard # cotton,
indwidually or as part of a stacked product, in any of
the following counties in Texas: Carson, Dailam,
Hansford, Hartley, Hutchinson, Lipscomb, Moore,
Ochiltree, Roberts, and Sherman.

in by-products of cotfon containing Monsanto's
biotech {raits, including cottonsead for feed uses, are
fully approved for export to Canada, Japan, Mexico,
and South Korea. Cottonseed containing Monsanto
traits may not be exported for the purpose of planting
without a license from Monsanto.

Piease see addifional Roundup Ready Hex cotton
stewardship requirements on page 33.

Areas that require a
Seed Use Agreement:

HEW MEXICO TEXAS Lipseomb
Harding Armsirong Hogre
Quay Carson Qchilires
Linien Qallam Ditharn
Oanlay Botrer
OKLAHOMA Grey Reniall
Sfraver Hansforg Roberts
Cimmarron Hartley Sherman
Etiis Hephi Wheelar
Harper Hutehinson
Roger ddills
Texas

MOTE: No planting or sate for commercial planting of Boltgard or Boligard Il cotton is permitted in Hawasl, Puerto Rico,
the LS. Virgin Islands, south of Route 60 {near Tampa in Florida, and in the following counties in the Texas
panhandte: Carson, Daltam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman.

TECHNOLOGY USE GUIDE
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Boligard® and Boligard II® Cotton Refuge Requirements

Boligiard

ok
Boug%hd i

INGECT RESISTAMNCE MANAGEMENT REQUIREMENTS

Lepidopteran cottor pests have demonstrated an
ability to develop resistance to many chemical
insecticides. As a preemptive measure, Boltgard® and
Bollgard I1** cotton varieties must be managed in
ways that will retard insect resistance development.
These practices are designed o ensure that some
lepidopteran populations are ot exposed to the .44,
proteins so fhey can maintain susceptibitity in select
popuations. To do this, the insects must be provided
a refuge that is a food source and that does not
contain the B.£.& proteins.

T In selected area, & "Natural Refuge” option has been
appraved by the EPA. See page 24.

Option 1: 5% External

Unsprayed Refuge

Plant at least 5 acres of non-B.1.&, cotton (as refuge
cotton) for every 95 acres of Boligard or Bolgard !
cotton {95% Bollgard or Bollgard I cotton, 5% non-
B.t.k, refuge). This refuge may not be treated with
any lepidoptera-active insecticide labeled for the
controt of tobacco budworm, cotton bolworm or
pink bollworm from the appearance of first square
through harvest.

EXAMPLE
5% Unsprayed Refuge Option

95 Acres of
Bollgard or
Bollgard i Cotton

5 Acres of Non-B.4 &, Cotton

Farmers of Bollgard and Bollgard Il cotton must
carefully read and follow the insect resistance
management requirements for 2009 described
in this TUG, the Bollgard and BoMgard il IRM
Guides, and any supplemental amendments.

Due to the importance of delaying the devetopment
of resistance to Bollgard and Botlgard } cotton,
farmers who fail to plant an appropriate refuge where
it Is required or to manage rhe refuge properly risk
losing access to these products. Please help ensure
that £.1. technology is preserved by fully implementing
the required [RM plan.

As required for the 5% embedded refuge option, the
unsprayed refuge must average at least t50 feet
wide (preferably 300 feet wide}, and al! associated
Bollgard or Bollgard ! cotton fields must be within
1/2 mile {preferably 1/4 mile or closer), field
border to field border, of the unsprayed refuge.
These requirements apply to all 5% non-B.1.k,
unsprayed option users regardless of the percentage
of cotton acres planted to Bollgard or Botlgard 1}
cotton in that county/ parish.

EXAMPLE:
5% Unsprayed Refuge Ootion-Field Unit

Bolfgard or Bollgard # 35

Fit] 30 Aerag
Actes Anras Boipard ofr
’ . allgard I}
50 o8 2, X Ballg
Acfes =
BoMgard b % ¢ g "
Bollgarg I} ¥4 Jo,
O,

5
Acros

Boilgard or
Boltgard I

Bolgard or Bollgard 3



Boligard and Bollgard Il Cotton Refuge Requirements

Bolf;g%;'d i

Option 2:20% External Sprayed Refuge
Plant at least 20 acres of non-8.L.k. cotton as a
refuge for every 80 acres of Boligard or Boligard i
cofton (80% Boligard or Boligarg 1l cotton, 20%
non-8.4.&. refuge}. This refuge may be treated with
any insecticide (exciuding foliar 8.¢.k. products).
All Bollgard or Bollgard 1i cotton fields must be
within one mile (preferably within t/2 mile or
closer) of the associated refuge (field border to
field border).

EXAMPLE:
20% Sprayed Refuge Option

BO Acres of
Bollgard or
Boilgard Il Cotton

20 Acres of
Non-B.t.k. Cotton ™

Option 3: 5% Embedded Refuge

Plant at least 5 acres of non-8.t.k. cotton (as refuge
cotton) for every 25 acres of Boligard or Boligard Il
cotton {95% Boligard or Bollgard 1, 5% non-B.1.&,
refuge}. Plant the refuge cotton embedded as a
contiguous biock within the Boligard or Bollgard il
cotton field or within the field unit. The 5% non-
8.t k. refuge must average at least 150 feet
wide, but preferabiy 300 feet wide.

This refuge may be treated with sterile insects,

any insecticide (excluding foliar 8.tk products},

or pheromane labeled for the control of tobacco
budworm, cotton bollworm, or pink bollworm
whenever the enfire field is treated. The refuge may
not be treated independently of the surrounding
Boligard or Boligard il cotton field in which this refuge
is embedded {or fields within a field unit}, exceot at
the pre-squaring cotton stage, vhen the refuge may
be treated with any lepidopteran insecticide to
control foliage-feeding ceterpillars.

To avoid mixing seed in the planting process, be sure
to clean all seed out of hoppers when switching
from non-8.4k. cotton seed to Boligard or Bofigard 1i
cotton seed, or vice versa,

in cases where placement of the refuge within one
miie of the Bollgard or Bollgard il cotton would be in
conflict with state seed production regulations, the
farmer must plant the refuge as close to the Bollgard
or Bollgard il cotton as allowed.

EXAMPLE:
20% Sprayed Option-Field Unit

. Boligard or
i Botigard or
Boflgard Bofigard {{
Boligard or \et®
Boligard it . ot
oS
Boligard or
Hon-£.Lk. Sollgard §
Refuge Fistd
120%]| Boligard or
Spraysd Bot